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GAS PURIFICATION 
OXIDE OF IRON. 


COOKE BROS.. 


CENTRAL DEPOTS: 
CO. DONEGAL, IRELAND; 
LONDON DEPOT: 
BLACKWALL, E.; 


OFFICES : 


26, 27, & 28, FENCHURCH ST., 
LONDON, E.C. 


GENUINE TORBAY PAINT 


And SPECIAL GASOMETER PAINT. 
Several Prize Mepais, EsraBiisuep over 20 YEaRs. 
These Paints are now used in over 200 Country Gas- 
‘Works, and by all the —~ Gas Companies, on Gas- 
holders, Scrubbers, Purifiers, &e. Also used by the Admi- 
ralty, War Office, Railway Companies, Founders, &. The 





prevent and arrest rust, and protect iron from the action of 
water, sulphurous and 
blister, pode flake off; 
The co’ ig powers are considerably ag at aot those 
of any “an? Paint. See ** Engineer,”’ Nov. 2 
Supplied, mixed ready for use, or in paste, as ‘desired, 


TORBAY PAINT COMPANY. 
Proraretons: STEVENS & CO., 

21, GREAT WINCHESTER STREET, "LONDON, 
Worxs: BRIXHAM, TORBAY. 


THOMAS PROUD, 


BROOKFIELD GAS APPARATUS WORKS, 
108, ICKNIELD STREET EAST, BIRMINGHAM. 


CONTRACTOR FOR 


LAYING MAINS 
Gas, Water, & Sanitary Purposes, 


AND MANUFACTURER OF 


WOOD GRIDS 


SCRUBBERS AND PURIFIERS. 


eous exhalations ; do not crack, 
cover tar effectually. 








COWEN’S PATENT FIRE-CLAY RETORTS. 


JOSEPH COWEN and CQ., 
BLAYDON BURN, BLAYDON-ON-TYRE, 


Were the only parties to whom a Prizz MEDAL was 
awarded at the Great Exursrrion of 1851, for ** Gas- 
Rerorrs and ornee Ossects in Frar-Ciay,” and they were 
also awarded at the INTERNATIONAL EXHIBITION of 1862, 
the Prize Mupat for “‘Gas-Rzrorts, Fire-Bricxs, &c., 
for Excetience of Quauity.” 

J.C. and Co, have been for many years the most exten- 
sive Manufacturers of Fire-Clay Retorts and Fire-Bricks 
in the Kingdom. Orders for Fire-Clay Retorts of all shapes 
and dimensions, and to fit any shaped Mouthpiece, Fire- 
Bricks, and every other article in Fire-Clay, are promptly 
exeeuted at their Works as above. 


COWEN’S GARESFIELD COALS, 


Jos. Cowen & Co. are the only Manufacturers of Fine- 
Buicxs and G@tay Rerorts at BLayrpon Burn. 








JOHN RUSSELL & CO., 


LIMITED, 


Y | Established at the commencement of Gas Lighting, 


MANUFACTURERS OF 


TUBES AND FITTINGS. 
THREE PRIZE MEDALS, 
Paris, 1878. 





Hap Lonpon Orrice: 
145, QUEEN VICTORIA STREET. 
ALMA TUBE-WORKES, WALSALL; 
OLD PATENT TUBE-WORKS, WEDNESBURY, 


JOHN BENT & SON, 
BELL BARN ROAD, BIRMINGHAM, 


MANUFACTURERS OF 


WET AND. DRY GAS-METERS, 


SEES AND MANUFACTURERS OF 
HUNTS 


PATENT COMPENSATING METERS, 
STREET-LAMPS, &c., &c. 











EstTaBlisuEp 1830, 


[31st Year.] — Price 6d. 


THOMAS PIGGOTT & CO., 
SPRING HILL, BIRMINGHAM, 


MANUFACTURERS OF 

TELESCOPIC & SINGLE GASHOLDERS, 

CAST & WROUGHT IRON TANKS FOR DITTO, 
And Gas Apparatus of every Description. 


Marine, Tubular, Cornish, Plain, Furnace, Saddle, and 
Range Boilers. 











SuGaR, SALTPETRE, AND ALL KiInDS OF Pans, 
Roofs, Girders, and Bridges, and General Smith's Work, 
London Offices: 97, CANNON STREET— 
JAMES E, & SAMUEL SPENCER, Agents. 


THE 


“OTTO” GAS-ENGINE. 


See Page 666, 


_ 


CROSSLEY BROTHERS, 
MANCHESTER AND LONDON. 


THE 
NITSHILL COMPANY’S 


DUKE OF HAMILTON’S 


LESMAHAGOW 
CANNEL COAL. 


AGENT: 


JAMES M‘KELVIE, 
HAYMARKET, 


EDINBURGH. 

















CHANGE OF ADDRESS. 


GEORGE GLOVER AND CO, 


DRY GAS-METER MANUFACTURERS, 
HAVE REMOVED TO MORE EXTENSIVE PREMISES: 


























Seite te SP heen 
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LAMBERT BROTHERS, WALSALL. 
ALPHA'TUBE & FITTING WORKS 


Manufacturers of W. J. WARNER’S PATENT MARKET GAS STAND-PIPE. 
" Now teay, GAS CHANDELIER BOOK (Reduced Prices), 74. 6d. 





= ss. iad 


ROBT. DEMPSTER & SONS, 


GAS ENGINEERS, IRONFOUNDERS, AND CONTRACTORS, 
ROSE MOUNT IRON-WORKS, ELLAND, YORKSHIRE. 


MANUFACTURERS OF EVERY DESCRIPTION OF 


GAS APPARATUS; 


CONTRACTORS FOR THE 


ERECTION OF PUBLIC AND PRIVATE CGAS-WORKS. 
Plans and Specifications Prepared, and Illusttated Catalogues forwarded on application. 


FLETCHER AND MURPHY, 
GARRATT STREET WORKS, OLDHAM ROAD, MANCHESTER; 


Manufacturers of 


IMPROVED CONSUMERS WET CAS-METERS 


IN CAST-IRON CASES, 
THE UNVARYING WATER-LINE GAS-METER, 


AND 


IMPROVED DRY GAS-METERS; 
STATION-METERS OF ALL SIZES, with PLANED JOINTS; 


COVERNORS, PRESSURE AND EXHAUST RECISTERS, TEST HOLDERS. 
And all kinds of Experimenta] Gas Apparatus. 


THOMAS ALLAN &% SONS, 


IRONFOUNDERS. 


WORKS: 


SPRINGBANK FOUNDRY & NORTH WOODSIDE FOUNDRY, 
GLASGOW ; | 


BONLEA FOUNDRY, STOCKTON-ON-TEES, 


Manufacturers of 


CAST-IRON GAS AND WATER PIPES. 


SIZES: 3 to 12 inches at GLASGOW. 
8 1} to 10 “ STOCKTON. 





—_— s =—_ 




















A LARGE STOCK KEPT, AND PRICES MODERATE. 





Freight to London, in the Stream, 10s. per ton from Stockton ; ‘ 
16s. from Glasgow. 





AGENTS FOR LONDON AND THE SOUTH OF ENGLAND: 
THE THAMES BANK IRON COMPANY, UPPER GROUND STREET, LONDON, 6.5. 
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HYDRATED PURIFYING MATERIAL. 


Samples on application. 


MESSRS. SPENCE BROS., LIMITED, 


Will be glad to supply the above on the most favourable terms, and to treat, by Purchase or Exchange, for Spent Oxide. 
PRICES ON APPLICATION. 
ALSO PATENT DRY COPPERAS FOR EXTRACTING AMMONIA, 
VICTORIA CHEMICAL WORKS, BRADFORD, NEAR MANCHESTER. 


IMPROVED HYDRAULIC CRANES, 


Effecting a great saving in the cost of discharging Coals from Vessels, Barges, &c. Several of these Cranes, with the 
necessary power, are now being erected at the Beckton Gas-Works. 


DIRECT-ACTING HOISTS 
For LIFTING RAILWAY WAGGONS to RETORT-HOUSE STAGEWAY; CAPSTANS for HAULING WAGGONS, &e., 


HYDRAULIC APPARATUS for Lifting and Lowering Purifier-Covers. 


Sixteen recently erected at Beckton, applied to Covers 30 feet square. 
GAS AND WATER PIPES, ROOFING, BOILERS, &c. 


SULPHATE OF AMMONIA APPARATUS, 
IN SUCCESSFUL OPERATION AT THE NEW WORKS OF THE NEWCASTLE AND GATESHEAD GAS COMPANY. 


For particulars, apply to 


JOHN ABBOT & OO., LIMITED, 


2, SUFFOLK LANE, CANNON STREET, E.C., or PARK WORKS, GATESHEAD-ON-TYNE. 


a C. & W. WALKERS’ 
FN) PATENT CENTRE-VALVES. 























| th 
_ 





ELEVATION OF THE CENTRE-VALVE. PLAN OF THE VALVE. PLAN OF THE BODY. 


These PATENT CENTRE-VALVES are the most perfect and certain means for working Purifiers on the system of three in action, and one out of action. 
The Valve itself is protected from all injury inside the safety cover. The working of the Valve is so easy, and so governed by the stop-catch movement, that the 
Purifiers can be instantaneously changed in the dark as well as in daylight. They are scraped perfectly true, metal to metal, the facings heretofore exposed are 
always covered, and there is nothing more reliable, certain, and durable in a gas-works. By their use the floor of the Purifying-house is clear and level; the 
Valve and all connexions being beneath the floor, out of the way of working. A considerable improvement and saving is effected in the cost of the connecting-pipes. 


MIDLAND IRON-WORKS, DONNINGTON, near NEWPORT, SHROPSHIRE; 8, FINSBURY CIRCUS, LONDON. 


WILLEY & COMPANY, 
GAS ENGINEERS, 
WORKS: COMMERCIAL ROAD, EXETER, 


Invirs tHe AtrenTion or Gas Companies anp Oruers ror tHe Suppiy or 


EVERY DESCRIPTION OF GAS APPARATUS. 


ENGINEERING DEPARTMENT. 
NEW GAS-WORKS erected complete. Plans and Estimates furnished. MAINS, METERS, SERVICES, LAMPS, &c., 
adapted for Towns of any size. Gas Companies advised on Improvements, Extensions, and Alterations of Works. 
GASHOLDERS AND TANKS. 
RETORTS and RETORT-HOUSE FITTINGS, CONDENSERS, SCRUBBERS, ENGINES and EXHAUSTERS, PURI- 
FIERS, STATION-METERS, GOVERNORS, VALVES, &c. 
METER DEPARTMENT. 


They beg special attention to the excellence and superiority of their WET and DRY METERS, several thousand being now in 
use by many of the largest Gas Companies in the West of England and South Wales. Warranted to measure correctly, and not to 
vary. Their acknowledged superiority has brought them into general use more rapidly than any Meters hitherto manufactured. A 
guarantee of Five years tendered with each Meter. 

GAS-FITTING DEPARTMENT. 

An extensive variety of Choice Designs in CHANDELIERS, PENDANTS, BRACKETS, STAR and SUN LIGHTS, 
MEDLEVAL FITTINGS for CHURCHES, &c. 

PATTERN-BOOKS and PRICE LISTS furnished. 


ts PLEASE NOTE THE ADDRESS— 


GAS ENGINEERING WORKS, COMMERCIAL ROAD, EXETER. 
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“GAS PURIFICATION 


OXIDE OF IRON. 
GAS PURIFICATION & CHEMICAL Co. Lonrep, 


raleresren BUILDINGS, OLD BROAD STREET, LONDON, E.C. 


JOHN WM. O’NEILL, Managing Director. 


“MESSRS. NEWTON, CHAMBERS, & CO., 


THORNCLIFFE IRON-WORKS, NEAR SHEFFIELD, 


MANUFACTURERS OF 


IMPROVED CENTRE- VALVES, 
PURIFIERS, CONDENSERS, SCRUBBERS, GASHOLDERS, ROOFS, 


And every description of Gas Machinery. 











TENDERS GIVEN FOR WORK FIXED COMPLETE IN ANY PART OF THE KINGDOM. 


WEST’S GAS IMPROVEMENT COMPANY, 


LIMITED, 


ARE NOW PREPARED TO SUPPLY AND ERECT THEIR PATENTED MACHINERY FOR 


CHARGING2DRAWING GAS-RETORTS, 


And to enter into arrangements with GAS COMPANIES for its use upon moderate 
terms of Royalty. 








The Patented Machinery has secured the “approbation of all Engineers who have visited the MAIDSTONE GAS-WORKS, 
where it is in full operation, and may be inspected at any time on application to the Manager. 
The advantages attending its use are— 


INCREASED VOLUME OF GAS PER TON.——INCREASED YIELD PER 
RETORT.—INCREASED BULK OF COKE FOR SALE.— REDUCTION 
IN LABOUR AND LESS DEPENDENCE ON SKILLED STOKERS. 
A Pamphlet containing a description of the Machinery, and Copies of Reports on the working of the same, &c., 

will be forwarded on application to the MANAGING DIRECTOR, Maidstone. Communications may also be addressed to 


the Consulting Engineer, R, P. SPICE, Esq., M. Inst. C.E., 21, Parliament Street, London, S.W., or to the 
Engineer and Analyst, F. W. HARTLEY, Esq., A. Inst, CE,, 55, Millbank Street, London, S.W. 


EDWARD COCKEY & SONS, 
CAS ENCINEERS, FROME SELWOOD, 


MANUFACTURERS OF ALL DESCRIPTIONS OF 


APPARATUS CONNECTED WITH GAS-WORKS. 


THE ORIGINAL PATENTEES AND MANUFACTURERS OF THE 


DRY-FACED VALVES 
FOR PURIFIERS, GASHOLDERS, BYE-PASS, AND OTHER ARRANGEMENTS 
REQUIRING VALVES IN GAS-WORKS. 


The Faced Valves, as made by the Patentees, continue to give great satisfaction, and they are being used extensively by many 


of the best gas engineers of the day. 
They are more easily repaired than any other kind of Valve in use, and can be re-ground in a few hours without removal, and 


made perfectly gas-tight. 
References can be given to many Engineers of high standing, who will testify as to the favour in which they are held. 


MANUFACTURERS ALSO OF SUPERIOR WOOD GRIDS FOR PURIFIERS, SCRUBBERS, &. 
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GEORGE ORME & CO., 
ATLAS METER-WORKS, OLDHAM, 


MANUFACTURERS OF 
WET AND DRY GAS-METERS, 
STATION-METERS, GOVERNORS, 
PRESSURE AND EXHAUST REGISTERS, 


LAMP-METERS IN CAST-IRON BOXES, 
And every Description of Gas Apparatus. 


JAMES MILNE & SON, 
GAS ENGINEBBS, 
Gas-Meter, Gas Apparatus, and Gas-Fittings Manufacturers, 
EDINBURGH, ax 
KING EDWARD STREET, 
NEWGATE STREET, LONDON. 
Meter Works in London—2, CROSS STREET, WILDERNESS ROW, E.C. 





2s 





STATION-METERS GOVERNORS, CONSUMERS METERS, GAS LUSTRES, 
CHANDELIERS, BRACKETS, &c., 
And every uescription of Gas-Fittings and Gas Apparatus, 


J.% J. BRADDOCK, 


GAS ENGINEERS, 
GLOBE METER- WORKS, OLDHAM, 


MANUFACTURERS OF 


WET & DRY CONSUMERS GAS-METERS, 


OF THE HIGHEST EXCELLENCE ONLY; 





ALSO LICENSEES AND MANUFACTURERS OF 


WARNER & COWAN’S PATENT SELF-REGULATING GAS-METERS; 


ROUND STATION-METERS, 
ON CAST-IRON STANDS. 

















‘SQUARE STATION-ME TERS, 
WITH PLANED JOINTS. 
GOVERNORS, GAUGES, INDICATORS, MAIN COCKS, &c, 
GAS COOKING APPARATUS. 

. Home and Foreign Orders promptly attended to. 
All Sizes of CONSUMERS METERS, STATION-METERS, and GOVERNORS generally in Stock, 
Orders almost invariably despatched on the day of receipt, 

TERMS, &c. ON APPLICATION. 





C. & W. WALKER’S 
WOOD PURIFIER SIRVES, 


Which have now been used for fifteen years, and their 
advantages and durability fully established, They are made 
entirely by steam m ery in very large quantities at 
the most moderate cost. 
MIDLAND IRON-WORKS, 
DONNINGTON, Ngan NEWPORT, SHEOPSHIRE, 
FINSBURY CIRCUS, LONDON, 








ESTABLISHED IN 1860, 


BENJAMIN CARPENTER, 


THE ORIGINAL MANUFACTURER OF 
THE IMPROVED 


woop SrIEvVES 
GAS PURIFIERS & SCRUBBERS. 


PROVIDENCE WORKS, 
22, HERMES STREET, PENTONVILLE ROAD, 
LONDON, N. 


MOBBERLEY & PERRY, 
FIRE CLAY and BRICK WORKS, 
STOURBRIDGE. 


Proprietors of 
BEST GLAS8-HOUSE POT and CRUCIBLE CLAY. 
Manufacturers for Home and Export, 
GAS8-RETORTS, GLAS8-HOUSE FURNACE, 
BLAST-FURNACE, TANK BRICKS, LUMPS, TILES, 
And Every Description of Best Fire-Bricks. 














JOHN ROMANS, C.E., F.G.S.E., 
CONSULTING GAS ENGINEER 


CANNEL COAL FACTOR, 
30, St. Andrew Square, EDINBURGH. 


Plans and Estimates furnished; Gas-Works, ye 
Pipes, Machinery, Fire Goods, &c., supplied, or Attested 
and Shipped for Exportation. 

GA8-WORKS TAKEN ON LEASE. 


Mr. Romans has for upwards of 30 years been practically 

gaged in the Manufacture of Gas, and has, by extensive 
experiments, ascertained that by JUDICIOUS INTER- © 
MIXTURE of the lighter with the heavier , much of 
the rich Hydrocarbons CAN BE SAVED, which 
ARE LOST, during the process of manufacture. He is 
therefore enabled to give advice to those who favour him 
with their orders for Cannel, as to the class which will 
secure for their standard of illuminating power the 
HIGHEST ADVANTAGEOUS RESULTS. 








ANALYsI8 AND PRICES FORWARDED ON APPEICATION, 


GRIRDROD'S PATENT 
PORTABLE PIPE SCREWING 
MACHINE, 


For 1 in., 1} in., 14 in., and 
2in. Gas Threads, complete 
£7 10s. 

In use at the chief gas- 
works, and giving great 
a tisfaction. 

For other useful goods, see 
Bailey’s “* Illustrated Inven- 
tions,” post free 3s, 6d.; 
gratis to ledger customers. 


W. H. BAILEY & CO., 5a 









Brassfounders, Gauge J 
Injector and Tool Makers, Siw 


ALBIon Works, SALFORD, 
LANCASHIRE, 





Gold Medal Awarded, Paris Exhibition, 1878. 


THOMAS TURTON 
AND SONS, 


SHEAF AND SPRING WORKS, 
SHEFFIELD, 





MANUFACTURERS OF 


FILES OF BEST QUALITY 
FOR ENGINEERS, 
STEEL OF ALL DESCRIPTIONS, 
SCREW STOCKS, TAPS, AND DIES, SPANNER 
RATCHET BRACES, LIFTING-JACKS, 
ANVILS, VICES, 

AND ENGINEERS TOOLS GENERALLY. 
LONDON OFFICE: 
90. CANNON STREET, E.c. 
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R. W. WINFIELD AND 60,, 


CAMBRIDGE STREET WORKS AND ROLLING MILLS, 


BIRMINGHAM. 


The following Medals have been awarded :— 


GRAND COUNCIL MEDAL, LONDON, 1851. MEDAL, LONDON, 1862. GOLD MEDAL, PARIS, 1867, 
The only Gold Medal awarded for “ Apparatus and Processes for Heating and Lighting” by the Imperial Commissioners 
MEDAL FOR PROGRESS, VIENNA, 1873. 


The following Medals were also awarded at Paris, 1878 :— 
GOLD MEDAL for Chandeliers and Gas-Fittings. 
GOLD MEDAL (Rappel) for Metallic Bedsteads and Furniture, 
GOLD MEDAL (Rappel) for Art Metal Work, BRONZE MEDAL for Tube Metal and Wire, 


MANUFACTURERS OF BRASS AND COPPER SHEETS, 


TUBE AND WIRE, 


‘ROLLED METALS, LOCOMOTIVE AND CONDENSER TUBES, CYLINDERS; 
Ornamental, Caper, and Caged Tubes; Tin Tubes ; 


GAS-FITTINGS, CHANDELIERS, 


BRACKETS POR HEATING AND LIGHTING; 


METALLIC BEDSTEADS. 
@eelesiastical and Medizval Metal Workers. 
GENERAL BRASSFOUNDERS. 


REGISTERED TRADE MARK: 
LONDON OFFICES & SHOW-ROOMS: BR. W.W. & 00. 141, FLEET STREET, F.C. 


AN ENGINE WHICH WORKS WITHOUT A BUILER OR STEAM 


AVERAGE WEEKLY DEL 
IVERY Over 1900 al- 

















The durabili (INCLUDING CONTINENTAL) 
7 OVER TWENTY ENGINES. ‘ ready delivered. 
of these Engines ; ‘ S 
‘ , \ Very numerous 
is now established Testimonials from 


by experience, one Users, including 


of them having 
run night and 
day at the Hinck- 
ley Gas - Works 
for over Twelve 
months without 
any expenditure 
for repair; this 


Engineers, Men 
of Science, and 
others, on appli- 
cation to the ma- 
kers, 


No trouble with 
Coal, Ashes, 
Smoke,Insurance, 
Water, or con- 
stant attendance. 


being equal to No Glands to 
about 2} years pack, or Water 

k Gaugesand Steam 
or Ft Gauges to watch. 


STARTS AT A MOMENT’S NOTICE. 


THE “OTTO” SILENT GAS-ENGINE. 


(Otto and Crossley’s Patents, 1876 and 1877,) 
THEY ARE USED FOR ALL KINDS OF PURPOSES, CHIEFLY FOR EXHAUSTERS, SCRUBBERS, & PUMPS. 


CaS: T 
DELIVERED (NOMINAL HORSE POWER } 1 2 3: 6 8 12 16 } OFFERED. = 


mneeeree, SIZES | mAXIMUM HORSE POWER : li 2} 4 9 12 18 24 mesennen pat 
PRICES INGLUDE CAST-IRON STAND, TURNED FLY-WHEEL, AND DRIVING PULLEY; WATER- VESSEL, SEVERAL DUPLICATES, AND GAS-FITTINGS (EXCEPTING METER AND PIPES}, 


cet gee CROSSLEY BROTH ERS, 116, ont: oe, 20. 


MANCHESTER, 
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TANGYE BROTHERS AND HOLMAN, 


CORNWALL HOUSE, 35, QUEEN VICTORIA STREET, LONDON, EC., 


(LATEH OF 10, LAURENCE POUNTNEY LANE.) 





SOLE MAKERS OF MORTON'S PATENT SELF-SEALING RETORT-LIDS, 


WITH HOLMAN’S PATENT ECCENTRIC FASTENINGS, 
a eee Catches, and New Self-Adjusting Cross-Bars. 





Instantaneous Sealing effected. 


No Duplicate Lids required. 


Holman’s New Self-Sustaining Cross-Bar ensures freedom of Joint, and maintains parallel position of the Lids. 
Since their introduction in 1869, these Patent Retort-Lids have been thoroughly itested, being now in use in nearly all the principal Gas-Works in 


London and the Proynces. 


T. B. and H. are now making the “Morton’s Self-Sealing Lid” of the SAME FORM OR 
SECTION AS THE RETORT (seo Illustrations above), as well as bringing the Mouthpiece 
from the D or Oval at back to Circular in front, as heretofore. 

D and Oval Morton’s Lids are working satisfactorily both in this country, on the 
Continent, and in the United States of America. Among others they have been adopted 


by the following Gas-Works :— 
t Compan: 


Fulham; 


Ditto, Bromley-by-Bow; Ditto, wings 2 Crowss Ditto, Shoredi 


And also iy ‘the Gas-Works at ry fhe d Maidstone, Gloucester, Glasgow, Portsea, Roubaix (France), The Hague jue (Holland 





HUNT’S PATENT EQUILIBRIUM CGAS-GOVERNOR. 


In this Governor a Throttle-Valve is substituted for the ordi- 
nary suspended Cone, all external communications being avoided 
by placing the Lever or Radius Arm (shown in the draw- 
ing) inside the Valve-Chamber upon the Disc. The Disc is car- 
ried upon steel centres, upon which it is accurately balanced and 
turns freely. The friction in working is thereby reduced to a 
minimum, This Governor is extremely sensitive te alterations 
of inlet or outlet pressure, and renders a large actuating holder 
unnecessary. 

The principal advantages of this arrangement over the ordi- 
nary forma of Governor are as follows :— 

Its sensitive action prevents oscillation, 

It is eult-elinsting-—14~ , it maintains a steady pressure under 
variations of inlet pressure ora fluctuating consumption, 

The inlet to Gasholder being contracted to the smallest pos- 
sible dimensions, all donee from leakage through insufficiency 
of seal, tilting, &c., is entirely avoided. 

The valye portion being separate from the holder, it can be 
handled anc fixed like an ordinary Slide-Valve direct in the 
main; and the holder can be placed at an convenient distance 
immediately above it. The cost is thus materially reduced, and 
the inconyenience of heavy lifts done away with, 


There are no working parts likely to get out of order. 





These Governors have been adopted by many leading Gas 
Companies, among whom are the following:— 

The Gaslight and Coke Co. (9), The London Gas Co. (3), and 
at Abergavenny, Arundel, Birmingham, Cannes (France), 
Devonport, Dursley, Exeter, Guernsey, Halesowen, Mentone 
(France), Monmouth, Newoastle-on-Tyne, Oxford, Plymouth 
Rochdale, Windsor, &c. 


TESTIMONIAL. 
The Gaslight and Coke Company, 
9, Water Street, New Bridge Street, 
Blackfriars, E.C., Feb, 27, 1876. 
Masses, TANGYE BroTHers anpD Homan. 

Gentlemen,—The two 24-inch and three 86-ineh Hunt's 
Equilibrium Governors supplied by you, and fixed in the valve- 
rooms at Whitechapel, Goswell Road, and Blackfriars, are 
working very satisfactorily. 





Yours truly, 
(Signed) Joun Jomnson. 





PRICES AND FULL PARTICULARS ON APPLICATION. 











Diameter} Diameter len Gallons of 
a. Wolter is er 
Cylinder. | Cylinder. Stroke. bapecuiengin. 
3 1} 9 450 
4 2 9 815 
5* 24 12 1,260* 
5* bs] 12 1,830* 
s 4 12 8,250 
6* 4 12 8,250* 
5 5 12 5,070 
7* 5 12 5,070* 
6 6 12 7,330 
oad 6 12 7,850* 
7 7 12 9,750 
10* 7 12 9,750* 

















These Sizes being usually selected for pumping Tar and Liquor, are al 
steam 





pump cylinder, at A sma 


In use in a Hundred Gas-Works in the United 
a for Pumping Ammoniacal Liquor, Water, 
or Tar, 


Messrs. Burt, Boulton, and Haywood, Manufac- 
turing Chemists, have over Forrr “ Special” Steam- 
Pumps ip use at their several large Tar-Works. 








Two Hundred Sizes made. Those in Table oppo- 
site are the leading Sizes for use in Gas-Works and 
Chemical Works. 


. fitted with all pump details in iron, and extra length distance-piece between 
i extra cost. 





TANGYE’S HIGH-PRESSURE AND CONDENSING STEAM-ENGINES; CORNISH, VERTICAL, & TUBULAR BOILERS ; 
HYDRAULIC AND SCREW LIFTING-JACKS, CRABS, PULLEY-BLOCKS, &c. 


FULL PARTICULARS, ESTIMATES, 


CATALOGUES, ETC., ON APPLICATION. 
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The SIX MEDALS AWARDED to THOMAS GLOVER for 


PATENT DRY GAS~METERS, 


The latter being the Highest Medal awarded for 
Dry Gas-Meters bv the Imperial Commissioners for the 
Universal Exhibition, Paris, 1867. 
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DRY GAS-METER MANUFACTURERS, 
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LONDON, E.C. 


THOMAS GLOVER & CO’S PATENT DRY GAS-METERS. 
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2nd, Are suitable for all climates, whether hot or cold; 

3rd, Incur no loss of Gas by evaporation; 

4th, Cannot become fixed by frost, however severe; 

5th, Are the most accurate and unvarying measurers of Gas; 


6th, Prevent jumping or unexpected extinction of the Lights; 
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8th, Cannot be tampered with, without visibly damaging the outer case; 


9th, Will last much longer than Wet Meters; 
10th, Will not cost more than one-half for repair that Wet or Water Meters do; 


Are upheld for five years without charge. 
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TUESDAY, MAY 6, 1879. 


Circular to Gas Companies. 


As our readers will see in another column, the Select Com- 
mittee of the House of Commons on Lighting by Electricity 
have begun their sittings, and commenced with the examina- 
tion of Professor Tyndall. We have omitted from our report 
the preliminary statements of the Professor, in which he described 
the discoveries of Volta and the earliest production of an electric 
light, and then brought it down to the days of Faraday, and 
subsequently of Holmes. Something more might have been 
said about the production of the light by a moist battery, the 
cost of which was gone into so fully by Liebig. Our earliest 
recollection carries us back to the days when we obtained the 
light by means of Wollaston’s batteries, and generally succeeded 
in getting inflamed eyes. This state of things has, however, 
greatly altered, and the dynamo-magnetic machines now produce 
the light at much less cost, while improved lanterns obviate the 
ill effects on the eyes which resulted from the employment 
of open carbon points. So far as Professor Tyndall's 
evidence went, the actual object which the Committee 
are sitting to investigate can hardly be said to have 
been advanced. We have not been told anything of im- 
portance respecting the use of the electric light anywhere but 
in lighthouses, and not much about that. We should have been 
very glad to have heard more, because, if we remember rightly, 
it has never been settled to what extent the electric light will 
penetrate a fog. It must be remembered that the intensity of 
the light cannot be increased, whatever may be the condition of 
the atmosphere ; on the contrary, when Mr. Wigham’s burners 
are employed, as on the coast of Ireland, two, three, or four 
rings may be used, according as it isnecessary to increase the 
intensity and penetrativeness of the light. Professor ‘Tyndall 
was not closely examined as to any opinions he may or may not 
entertain regarding the applicability of the electric light for 
public and domestic illumination. With the discretion of a 





scientific man who has a knowledge of the blunders of his pre- 
decessors, he avoids the dogmatism of Sir Humphry Davy and 
Sir Joseph Bankes, who laughed to scorn the idea of illuminating 
streets and houses with gas, and wisely admits the possibility 
that some day electric lighting may come into more general 
use; but he acknowledges that the electric current cannot 
be subdivided without involving such great loss of power, as, 
within a comparatively short distance, renders it worthless 
for illuminating purposes. This is a highly important fact ; for 
all the grand schemes which have been devised have been evolved 
from the brains of geniuses who have dreamt that the electric 
current could be carried any distance, and subdivided at any 
number of intervals. There was once an idea that gas might be 
made in the Durham coal-fields, and sent up to London to be 
distributed. There was some sense in the proposal; but, of 
course, it was never carried out. The idea, however, of a large 
centre for the production of electricity, such, for example, as 
has been projected for the supply of a city of the magnitude of 
Liverpool—that is to put it fairly according to our present know- 
ledge—is now shown to be absurd. What is likely to be done 
in the first place is to effect an improvement in the steadiness 
and colour of the light. It does not seem to be well understood 
what occasions the fitful flickering of the electric light, which 
now causes so much discomfort. It may be impurities in the 
carbon points; it may be the want of eflicient regulation. In 
any case, the result of the imperfections in the carbons and 
regulators is to-day a source of considerable annoyance, which 
will, no doubt, be soon overcome. 

The next witness examined was the well-known Electrician 
and Engineer, Dr. C. W. Siemens, whose practical knowledge of 
the matter is perhaps unsurpassed. It cannot be said that the 
learned gentleman’s evidence was calculated to encourage Cor- 
porations and Gas Companies to go into the electric light busi- 
ness. We are candidly and truthfully assured that the light is 
capable of many special applications, and Dr. Siemens appears 
to believe in the possibility of setting up great centres of electric 
force, from which large conductors—copper rods, two or three 
inches in diameter—shall convey the electric energy necessary 
for the generation of the light at a large number of points. It 
is acknowledged, however, that every subdivision of the stream 
of force greatly reduces the energy beyond the point of division. 
it is like diverting the water of a river into numerous channels, 
by which the main current is speedily reduced to an infinitesimal 
quantity. 

Up to the present time very little has been said by the wit- 
nesses which has suggested any ideas relative to the necessity 
for legislation. When we first noticed the projects of Corpora- 
tions and Gas Companies with regard to the distribution of 
electric force, we mentioned that, in all probability, the Post- 
master-General would be found to be the strongest objector to 
their schemes, and this has turned out true. In the evidence 
of Mr. Preece, the Electrician to the General Post Office, which 
we shall publish in our next issue, it will be seen that objec- 
tions are raised to the laying of cables for the conveyance of 
electricity for illuminating purposes, in contiguity to telegraph 
wires. ‘There are sound reasons for this; for induction from 
large cables might seriously disturb the currents passing along 
the telegraph wires. Mr. Preece thinks that the two systems 
should be placed at least six feet apart. Now, here is a case for 
legislation—the first we have met with; and whenever a Bill 
comes before a Committee for the authorization of a scheme for 
the application of electricity for illuminating purposes, this 
point is certain to be borne in mind. ~ For the rest, nothing 
that can be considered to call for legislative interference has 
been brought up ; but more will have to be said when we have 
the complete evidence before us. 

The Gas and Water Companies Association, have, in con- 
junction with the Chartered Gas Company, resolved to watch 
over the proceedings of the Committee, and to submit evidence. 
For this purpose they have selected a number of eminent 
scientific men and some leading London Gas Engineers, together 
with Mr. Michael, Q.C., the latter to give evidence on the legal 
bearings of the case as it is presented to the Committee. As 
stated above, the proceedings have, up to the present time, 
possessed but little interest to Gas Companies. Next Friday, 
the Agents of the Société Générale d’Electricité will be examined, 
and, after them, some witnesses from Local Authorities will be 
heard. 

The scheme for the amalgamation of the South Metropolitan 
and the Surrey Consumers Gas Companics has been submitted 
to the Board of Trade, and in the course of a few days will be in 
the hands of all interested. Taking a cursory glance over its 
provisions, we see nothing in it to provoke serious opposition. 
It will, of course, be challenged ; but we cannot think that many 
valid objections against it can be alleged. In the first place, it 
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may be said that seldom before have two Companies been 
better situated for amalgamation. Their districts, as they 
now stand, are contiguous, and indeed continuous; and each, 
besides, has exactly what the other requires. For instance, 
the Surrey Consumers Company have good river frontage, with 
a strip of land on which additional manufacturing plant can be 
erected. The South Metropolitan Company’s works lie on the 
banks of a canal some distance from the river, which makes 
the charges for coal rather heavy ; but they have a considerable 
tract of land on which additional storeage works could be erected. 
Thus, the Companies united, two wants will be satisfied. A 
third want will also be satisfied. The Surrey Consumers Com- 
pany have raised and expended all their capital, but the South 
Metropolitan have still sufficient to carry the United Company 
on for some few years. It is proposed that the scheme shall take 
effect on and after the Ist of July next, always supposing it is 
sanctioned by the Board of Trade and Her Majesty in Council. 
After that date the capitals of the two Companies will be ar- 
ranged in distinct groups. That of the South Metropolitan 
Company will be classed as “A,” that of the Surrey Consumers 
as “B,” and whatever may be raised by the United Company 
will be designated “C.” As will be seen hereafter, this divi- 
sion of capital, subject to differential rates of dividend, 
will occasion some trouble in book-keeping. So will the 
fact of the differential charges for gas, which will be made for at 
least twelve months. It was not to be expected that the con- 
sumers of the Surrey Company could be immediately let off for 
3s. per thousand feet ; but there appears to be a promise of a 
liberal reduction as soon as the scheme is sanctioned. In 
this lies the great recommendation of the scheme, which, if 
properly considered, should induce its immediate approval. It 
is difficult to see who will be the most benefited by the 
union ; but we are inclined to think the consumers of the 
Surrey Company will most largely participate in the advan- 
tages. We sincerely hope that the Shareholders of the 
South Metropolitan Company will not be at all prejudiced, 
for the Directors have dealt in the most liberal way with the 
Surrey Company. It has been proposed, as we said recently, 
to share and share alike up to eleven per cent., after which 
the holders of the “A” stock or shares will take the excess. 
But a drop of sevenpence per thousand feet in the price of 
gas is likely to reduce profits, and it may be that more than 
eleven per cent. will not be made for some time. We are 
happy to see that the usual provisions have been proposed 
for the compensation of officers and servants who may lose 
their appointments. The Directors very properly intend 
to take care of themselves, and we are perfectly cer- 
tain that no one, except it may be the great economist of 
the Metropolitan Board of Works, will object to the compensa- 
tion, for which, in their case, the scheme provides. As a matter 
of course, the Boards of the two Companies will at first be 
united ; but provision is made for a ballot, by which the number 
of Directors may be reduced so as not to exceed nine nor be 
less than six. This is but a faint outline of a scheme which is 
really at the present moment not open to public criticism. We 
shall have to return to it when it is brought more prominently 
forward. For the present, we content ourselves with the expres- 
sion of an opinion that, in the interest of the two Companies 
and the consumers, at all events of one district, it should receive 
the sanction of the Authorities, 

We publish in another column the report of the Paris Gas 
Company for the past year, which, as usual, presents some 
interesting features. As a matter of course, the Directors could 
not pass over the electric light, and we commend what is said on 
this subject to the attention of our readers. The Paris Gas 
Company have been subjected to rather severe competition with 
the electric light ; but it will be seen that the Directors express 
no fear of any serious results from the rivalry. An interesting 
calculation has been made that to supply electricity for the illu- 
mination of the whole of Paris would require the employment 
of steam power to the extent of 100,000 horses. The Munici- 
pality do not greatly favour the new illuminant. There may 
be a reason for this, because they share in the profits made by 
the Gas Company ; but, apart from that, it is abundantly clear 
that electricity can never take the place of gas. It is more 
expensive, less adaptable, and lest efficient, and the Paris Gas 
Company are doing what is now being done in London—viz., 
demonstrating that gas burnt on a more considerable scale in 
the public lamps, offers advantages which the electric light does 
not possess. But, to obtain more light, an increased quantity of 
gas must be consumed, and the Municipality of Paris, like our 
Vestries and District Boards, are somewhat averse to increasing 
their expenditure in that direction. The Company are pushing 
the consumption of gas in every possible way. They have three 
show-rooms in different parts of the City, where apparatus are 





exhibited and explanations given as to their use. We are very 
sorry that the same thing cannot be done in London ; but, wait- 
ing that general amalgamation of the Gas Companies which 
must sooner or later take place in this Metropolis, the supply of 
apparatus will have to be left almost entirely to private enter- 
prise. The affairs of the Company are necessarily in a very 
flourishing condition, and as the use of gas is rapidly extending in 
Paris they may look forward to increased prosperity. 

The exhibition of gas appliances in the Victoria Hall at 
Leeds must be pronounced to have been a complete success. If 
we dared hint a fault, it would be that the hall was too crowded 
with exhibits. Spacious as the area of the building is, the 
atmosphere on the ground floor was almost unbearable, in con- 
sequence of the strong odour of acetylene from the imperfectly 
consumed gas. Nevertheless, the visitors appeared thoroughly to 
appreciate the display, and we were happy to learn that a large 
amount of business was done by the exhibitors. It is now 
recognized that a gas cooking or heating stove is a most cleanly 
anil economical piece of apparatus. We cannot go through 
the displays of the different exhibitors. It is only necessary to 
say that they included the productions of every firm of eminence 
in England. The number of exhibits was no fewer than 542, 
and among them were specimens of every description of apparatus 
employed in the utilization of gas, whether for illuminating or 
heating purposes or the production of mechanical force. As we 
said last week, the whole affair reflects the greatest credit on ail 
concerned in the arrangements. ‘The display of improved and 
enlarged street-lamps in front of the Victoria Hall is a noticeable 
feature. Three kinds are shown, those of Messrs. Sugg, Wigham, 
and Bray. It need hardly be said that all three were extremely 
effective. Which of them will eventually come into the most 
general use remains to be seen. All have great merit, and by 
their invention a new era in public gas illumination has been 
inaugurated. 

We notice that the Corporation of Birmingham are about to 
commence letting out on hire gas-cooking stoves, on what is 
known as the “three years system.” They will, no doubt, 
find their advantage in this proceeding, for there are probably 
many hundreds of consumers who would be glad to employ gas 
for cooking, but who shirk the first outlay for the purchase of 
a stove. 

The gas accounts of the Corporation of Rochdale for the past 
year have been issued, but as we have not yet received the report 
of the Gas Committee, these accounts may for the present stand 
over with the simple announcement that the profits of the 
Corporation have been well maintained, there being for the past 
year a balance amounting to £8018. 

The strike of the Durham coal miners unhappily continues ; 

but it is obvious that it cannot last much longer. The resources 
of the men must soon be exhausted, and the condition of things 
at the pits may, perhaps, induce the owners to show a more 
conciliatory spirit. In the meantime, the gas coal trade is in an 
extremely unsettled state. The stocks in the Durham district 
are now almost entirely used up, and buyers are compelled to 
resort to the Northumberland, Lancashire, and Yorkshire fields. 
Prices, however, our correspondent informs us, still rule low, and 
no doubt favourable contracts will be made for the ensuing 
year. 
’ The half-yearly general meeting of the North of England Gas 
Managers Association was held at Newcastle on the 26th ult., 
under the presidency of Mr. J. Hepworth, of Carlisle, who 
delivered a short but interesting address, dealing with topics 
which in these days are occupying much attention. It was 
followed by the reading of a paper by Mr. W. Hardie, jun., of 
Redheugh, on the “ Manufacture of Sulphate of Ammonia.” The 
system of manufacture pursued by Mr. Hardie is, no doubt, well 
adapted for employment in medium-sized gas-works, but can 
hardly be used when it is required to produce the salt on a large 
scale. Gas Companies are, in numerous instances, going into the 
utilization of residuals, and it may be that the plan described by 
Mr. Hardie would prove of interest to some. 








Cater and Sanitary Hotes. 


Tue report of Dr. Frankland on the Metropolitan Water Supply 
for the past year, which has just been issued with the annual 
statement of the Registrar-General, has roused the ire of the 
officers of one Company. Perhaps the best abused of all is the 
Lambeth Company, who are constantly accused of distributing 
highly-polluted water, containing living and moving organisms. 
A letter from the Engineer of this Company, published in a 
contemporary, minutely criticizes Dr. Frankland’s report, with 
the view of showing that the amount of organic matter found 
in the water taken from the Thames is, after all, exceedingly 
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small; that its effects on health are entirely unknown; and 
that, as to living and moving organisms, Dr. Frankland himself 
confesses that he knows nothing whatever about them, or 
the consequences of swallowing them. When there is so 
much ignorance prevailing, it is, to say the least, rash for 
a chemist to condemn a water as unfit for dietetic pur- 
poses, which contains no more than one-third of a grain of 
organic matter (mostly of vegetable origin) in a gallon, and in 
which, after much trouble has been taken, a few living and 
moving organisms may be discovered. To our minds these 
examinations have not the smallest value. The broad fact 
stares us in the face, that this Metropolis, mainly supplied with 
river water, is the healthiest city in the world. If one travels 
over England, and inquires into the state of health of large towns 
supplied with what some will call purer water, it will be found 
that the death-rate in most cases exceeds that of London. If we 
admit, which we do not, that water may be one factor in the 
production and propagation of disease, it must be granted that 
it is the smallest of all. The conditions which affect the health 
of a community are manifold, and all we can say is that any one 
who fastens upon water as a cause of mortality betrays ignorance 
and prejudice. It is useless to argue, and what we recommend 
the Water Companies to do is to remain quiet, and smile, when- 
ever one of Dr. Frankland’s reports appears. Their stronghold 
lies in the common sense of the community, which recognizes 
the fact that, notwithstanding the presence of infinitesimal 
amounts of organic impurities, the waters of the Thames and 
Lea are wholesome. 


The water scare at Caterham and Reigate has almost passed 
away. No fresh cases of fever have occurred, and some people 
in Reigate are beginning to think that the water was, after all, 
not so much to blame. The Reigate Town Council have had 
the water analyzed, and the chemists have declared it to be quite 
harmless. There are, of course, differences of opinion in the 
Council, and a few members express themselves anxious to get 
rid of the Caterham supply. To effect this would involve the 
ratepayers of Reigate in large expenses, and, presently, when the 
recollection of the outbreak of fever has passed out of memory, 
no idea of the kind will be entertained. The water supplied by 
the Caterham Company is of excellent quality, and any con- 
tamination, if such a thing ever existed in the wells, must have 
been of a purely accidental nature, as described in Dr. Thorne’s 
report. In such a case, the contamination can only be temporary, 
and confidence in the purity of the water ought to be quickly 
restored. 

The Water Committee of the Corporation of Liverpool have 
too many schemes before them for consideration. ‘There is the 
extension of the well system, so persistently advocated by 
Alderman Bennett, which may be said to be dying a natural 
death. There is the Vyrnwy scheme, in favour of which there 
is no doubt much to be urged. Further, a scheme has been 
revived for bringing to Liverpool a supply from Haweswater ; 
and, lastly, there is an idea that Liverpool might share with 
Manchester in the advantages of the Thirlmere scheme. These 
two latter commend themselves to our mind as deserving of the 
most serious attention of the Committee. The Vyrnwy scheme 
would be certain to encounter the most strenuous opposition, 
while either of the other two might pass the Legislature almost 
unchallenged. 








Deatu or Mr. Toomas Witis.—We regret to have to announce the death, 
on the 2nd inst., at his residence, Granville Villa, Hayter Road, Brixton, of 
Mr. T. Wills, F.C.S., Professor of Chemistry at the Royal Naval College, 
Greenwich. Mr. Wills, who was only 28 years old, succumbed, after a few 
days illness, to an attack of typhoid fever, developed out of a severe cold. 
He was very well known in the chemical world as an accomplished 
chemist, gifted with much energy, and endowed with the most agreeable 
social qualities. For some time Mr. Wills was one of the Gas Examiners 
of the Metropolitan Board of Works, and subsequently Chemical Adviser 
to the Phenix Gas Company. His knowledge of gas matters was well 
illustrated by the lecture he delivered at the last meeting of the British 
Association of Gas Managers, which was most effective, the experiments 
being perhaps ‘the most successful we ever saw. Mr. Wills was, we 
believe, the projector of the Chemical Section of the Society of Arts, of 
which he became Secretary; and at the time of his death, being a member 
of the Gas Section of the British Association, he was engaged in pre- 
paring the second part of the Report “On the Best Means for the 

evelopment of Light from Coal Gas of Different Qualities,” the first 
part of which, by Dr. Wallace, of Glasgow, was read at the Dublin Meet- 
ing of the Association last year. His death will be regretted b many 
friends who held him in thorough and unqualified esteem. arnest 
laborious, and intelligent in work, he was a kind and faithful friend, and a 
aw son, being the support of his mother and her family for many years 


REDUCTION IN THE Prick or Gas.—The Penkridge Gas Co ] 
reduced the price of th uppli : de per 1000 
pe gg P e gas supplied by them to 5s. 9d. per 1000 

DoncasTeR Corporation Water Suppry.—The Doncaste 

c ) f LY.— r Town 
a have decided to adopt a recent report made by Mr. T. Hawksley, 
additinn ee new, wateo-wetee at Ravenfield, and to carry out certain 
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leakage at their main reservoir. i inc ie 5 tin 
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A TREATISE ON THE SCIENCE 
AND PRACTICE OF THE MANUFACTURE AND 
DISTRIBUTION OF COAL GAS. 
CLXXVIII. 
THE TREATMENT OF RESIDUAL PRODUCTS. 
NAPHTHALENE (Cio Hs). 

This hydrocarbon, known also as naphthalin and naphthaline, has 
been known to tar distillers for many years, but it is only lately that 
the attention of the latter has been seriously turned to it as a source 
of revenue. The writer, in an article on Naphthalene, in Watts’s 
Chemical Dictionary, published in 1866 (Vol. IV., p. 16), ventured to 
state that “ There is no doubt whatever that in a few years, perhaps 
in a few months, the difficulties in the way of utilizing naphthalene 
will be overcome.” That this prediction has been fully verified will 
be obvious to all who have followed the history of this substance. 


It was remarked in the “ Treatise,” Vol. xxviii., p. 79, that naphtha- 
lene vapour, “ fortunately when it is in small quantity, and unfor- 
tunately when the amount is large, travels with the gas beyond the 
purifiers. In the one case it adds greatly to the illuminating power 
of the gas, and in the other is liable to produce obstructions in the 
main and service pipes, thus leading to serious inconveniences.” It 
is, in fact, a characteristic of naphthalene to remain dissolved in 
gaseous and fluid hydrocarbons, and to settle out in a solid form, 
generally on a fall in temperature, but sometimes in a manner that 
cannot clearly be traced to variations in either temperature or 
pressure. 

Naphthalene was discovered by Garden, in 1820, but its formula 
and atomic weight were first determined by Faraday, in 1826. A 
great number of the most eminent chemists, including Oppermann, 
Laurent, Dumas, Stas, Mitscherlich, Woskressensky, Marchand, and 
Erdmann, also analyzed it; but only Dumas and Stas, and Erdmann 
and Marchand, obtained numbers so accurate as Faraday. ‘The 
chemist who, above all others, devoted himself to an elaborate study 
of the compounds and products of decomposition of naphthalene was 
Laurent, who worked at it, more or less constantly, for at least 20 
years. In the course of his researches, he not only discovered a vast 
number of derivatives, but was also led, from their intimate study, to 
settle on a firm foundation, the important, but at that time much 
combated law of substitutions. A valuable list of the papers published 
anterior to the year 1860 will be found in the English translation of 
Gmelin’s “ Handbook of Chemistry,” Vol. XIV., p. 1. For the publi- 
cations which have appeared on the subject since that time, the 
reader is referred to Watts’s Dict. Chem., Vol. IV., and the supple- 
ments to that work. 

Naphthalene is principally obtained from coal tar, but it is also 
produced from a great number of other organic substances when 
submitted to a high temperature, It is frequently formed when 
substances of lower atomic weight are passed through red-hot tubes. 
Thus, ethylene, treated in the manner last described, yields marsh 
gas and tarry substances containing naphthalene. According to 
Magnus, when a white heat is employed, no naphthalene is pro- 
duced, the ethylene being decomposed into carbon, which is deposited 
in the tube, and hydrogen, which is not accompanied by any tarry 
bodies. 

Berthelot has also obtained naphthalene by passing alcohol, 
ether, petrofeum, and essential oils through a red-hot porcelain tube. 
The same chemist has obtained naphthalene by passing the vapour 
of acetic acid through a red-hot porcelain tube containing fragments 
of pumice-stone. In this case it appears to be accompanied by phenol, 
inasmuch as a brown oil comes over, which, when treated with nitric 
acid, yields picric acid (trinitro-phenic acid). 

According to Fremy, naphthalene is produced when camphor is 
passed over strongly ignited lime, and condenses in the receiver in 
fine and perfectly pure crystals. 

Connel found naphthalene among the products obtained when fat 
oils are used for the preparation of illuminating gas, and Pelletier 
and Walter obtained it from resin when fused and run into red-hot 
cylinders. 

Berthelot has found that when toluene is passed through a red-hot 
tube it yields naphthalene, benzene, and hydrogen. Xylene, treated 
in a similar manner, yields naphthalene and toluene; and cumene 
yields naphthalene and xylene. In each case free hydrogen is given 
off. He also found that naphthalene is formed when a mixture of 
the vapour of benzene, cinnamene, anthracene, or chrysene was 
passed with ethylene through a red-hot tube. But we have seen 
that, according to Magnus, ethylene alone does the same thing. 

According to Warren and Storer, naphthalene may be obtained b 
the refrigeration of that portion of Rangoon petroleum which boils 
between 208° and 209° C. = 406° and 408° Fahr. 

Naphthalene may also be obtained in many other reactions, but as 
the details are chiefly interesting to scientific chemists, the reader 
who requires more information upon this branch of the subject is 
referred to the works before mentioned, and especially the English, 
French, and German scientific journals. 

Naphthalene is chiefly obtained during the distillation of the creo- 
sote or pitch oils—the heavy oils of the French tar distillers. Sup- 
posing a charge of 7000 gallons of boiled tar to be distilled in the 
manner we have described under the “‘ Scotch System,” p. 309 of this 
volume of the JouRNAL, the first 200 gallons will be comparatively 
free from naphthalene, and they are, as we have said, to be used up 
in the naphtha house. The distillate after this point will be found 
to contain naphthalene in gradually increasing quantities, The 
tanks in which the heavy or creosote oils are stored will be found 
after long standing, especially in cold weather, to contain large 
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quantities of crude naphthalene, The writer has sometimes obtained 
more than a ton at a time on running off the oil from two or three 
large tanks. 

As long as the demand is not greater than it is at the present 
time, the deposits in the creosote oil reservoirs will probably be a 
sufficient source of naphthalene for commercial purposes. Some 
heavy oils which appear to have ceased to deposit any more naph- 
thalene may often be made to yield a large proportion of their bulk 
of the crude substance by powerful refrigeration. Sometimes mere 
distillation will cause separation; but a treatment with a mederate 
quantity of sulphuric acid, followed, after removal of the “ sludge,’ 
and washing, first with water, and then with an alkaline solution, 
by a distillation, will generally enable a large quantity of naph- 
thalene to be obtained on repose of the distillate. It is the writer’s 
impression that larger quantities of naphthalene are obtained if the 
treatment with alkaline solutions be either omitted, or not carried 
far enough to entirely neutralize the acid in the naphtha. This mode 
of proceeding has, however, its inconveniences. 

he crude naphthalene obtained as above is exceedingly impure, 
being contaminated with a large quantity of oil, It may be drained 
in bags or in filter-tubs lined with coarse unbleached calico, The 
oils which drain away will deposit much more naphthalene on stand- 
ing, especially in cold weather. A little solid naphthalene thrown 
in will sometimes assist in setting up the formation of a deposit. 

As the demand for naphthalene increases, and the price conse- 
quently rises, artificial refrigeration will have to be resorted to in its 
preparation on the large scale. 

The crude substance has a very offensive odour. This is due partly 
to the presence of phenol and other strongly smelling bodies, espe- 
cially leucoline and homologous organic bases of high boiling point. 
Washing with alkaline solutions will remove the former, and acids 
the latter. When the greater portion of the oily impurities have 
drained away, the naphthalene may be “ whirled” in a centrifugal 
machine, or a filter-press may be used instead of draining on bags. 
The naphthalene is then to be distilled. This may be performed in 
a still having a large exit-pipe, which must be kept hot enough to 
prevent its being choked up. As the substance melts at 79°C. = 
174° F., a temperature of 80°C. = 176° F. will be sufficient for the 
purpose. The pipe should be so arranged that a clearing-rod can be 
passed if necessary into the still. This necessity can, however, only 
arise in the event of the heating of the exit-pipe having been 
neglected. The clearing-rod should have a crescent-shaped scraper 
attached to it, to enable any of the condensed hydrocarbon to be 
removed at once, It is obvious that no worm must be used in the 
distillation, and that constant attention must be given to it, to prevent 
stopping up of the exit-tube, or, if it should take place, to allow of its 
being cleared instantly. It is proper, also, to have a safety-valve 
on the still. This latter should be so arranged that it cannot cool 
down below the melting point of naphthalene, as, in that case, the 
valve might become cemented into its seat with the condensed hydro- 
carbon. The distillate may very conveniently be condensed in 
eylindrical or square iron tanks, connected by a short wide tube with 
the head of the still. 

When it is wished to prepare very white and pure crystals of 
naphthalene, the writer proceeds as follows. A large shallow evapo- 
rating basin—a milk-pan does very well—is to be charged with a 
few pounds of the substance. A sheet of coarse muslin is then to 
be stretched over the edges, and pasted down. Another, dish or pan 
of the same size is then to be inverted over the first one, and the 
two are to be luted together with the ordinary almond and linseed 
meal luting. A small hole should be made in the luting to allow 
the escape of expanded air. The apparatus so prepared is to be 
placed on a sand bath, and moderately heated for some hours. The 
fire should then be withdrawn, and the whole allowed to cool very 
slowly. When quite cold, the upper dish is to be removed; and, if 
the proper temperature has been employed, fine crystals will be 
found on the muslin. On removing the latter, a large quantity more 
will generally be found lying on the fused cake. They can be removed 
with a brush or feather. When one crop of crystals has been 
obtained, it is only necessary to replace the muslin, and proceed as 
before. When slowly sublimed, naphthalene forms such an ex- 
tremely light buiky mass, that sometimes a quarter of a gramme 
will fill a litre flask. (Gmelin’s Handbook, XIV. v.) 

When perfectly pure, naphthalene has by no means an unpleasant 
odour, and its smell in this state has even been compared by Garden 
to the narcissus (/oc. cit., p. 6). 


Naphthalene fuses at 79° C. = 174° Fahr., and boils, according to 
Kopp, at 218° C. = 424° Fahr.; the barometric pressure being 
760 millimétres = 29°92 inches. Its specific gravity at 15°C. = 
59° Fahr., is, according to Vohl, 1:15173. Its vapour density, as 
determined by Natanson, was 4°46; theory requiring 4:43. Naph- 
thalene distils pretty readily in the vapour of water, and, con- 
sequently, accompanies coal naphtha when distilled in a current of 
ateam. 


The various derivatives of naphthalene are so numerous, that 
merely to give a short sketch of them would require more space 
than has been pies to the whole subject of ‘‘ Residual Products.” 
Its property of increasing the illuminating power of gas has been 
more than once alluded to in this JouRNAL and in the “ Treatise.” 
The reader desirous of further information on this subject is referred 
to the patent of Livesey and Kidd, Jan. 18, 1878, No. 244, and the 
memorandum of alteration and disclaimer, filed Nov. 1, 1878. 


Naphthalene may be converted into a base or alkaloid by steps 


completely analogous to those by which benzene is converted into 
aniline—namely, by first preparing a mono-nitro compound, and 
reducing the latter by 


means of ferrous acetate. 


Communicated Article. 
EXPERIMENTS WITH GENERATOR FURNACES. 
I 





By “Isca.” 

The first series of experiments, an account of which was given in 
the first part of this article, was brought to a close in April, 1878, 
with results already tabulated. The general significance of these 
was, that the admission of steam into the furnace was a thing to be 
desired, with a view to the removal of clinker, and it then became 
necessary to obtain accurate data as to the exact degree to which 
the application of that agent could be satisfactorily carried out; and, 
of course, the quantity of steam that would be required. _ 

For the purpose of the second series of experiments which were 
instituted with this object, the generator was fitted with a grate, or 
fire-bars, as in the former case, and asteam inlet was provided from 
a vertical boiler, fitted with a suitable valve, and terminating under- 
neath the middle of the fire-bars in a perforated pipe about 20 
inches long. During the experiments the same strength of draught 
was maintained, and, consequently, a uniform rate of combustion 
was ensured, while larger or smaller quantities of steam were 
admitted. Every twelve hours the refuse ashes and clinker were 
removed as before, by putting in a false grate above the one in use, 
which was then withdrawn, and the quality of the refuse examined. 
It was soon found that with too little steam a hard cake of clinker 
was formed over the bars, preventing the regular admission of air, 
and making cleaning difficult. When more steam was introduced, 
the quantity of clinker was lessened, it was rendered brittle, and 
the entire refuse, under well-conducted working, was composed of 
small pieces of clinker mixed with loose porous ashes, which could 
be easily removed from under the bars every ten or twelve hours. 

It was thus proved that steam could be used without disturbing 
the working, and, therefore, the next thing to be ascertained was the 
quantity required to give the best results. This was not an easy 
matter, especially as the method previously adopted, of weighing the 
steam at the inlet, was observed to give inaccurate data, owing to 
the fact that it was never altogether consumed in the furnace, for a 
portion always escaped outwards, and a further percentage was con- 
densed in the ashes, psocccsage, | towards the end of an experiment. 
Another way, and the course which was ultimately followed, was to 
test the chemical components of the effluent gases. Former experi- 
ments had shown that the whole of the steam would be decomposed 
in passing through the glowing fuel in the generator, and the hydro- 
gen would be set free; at least, this would be true up to a point 
which should not be exceeded in regular working. The heating 
gases produced by the admission of dry air contained but a trace of 
hydrogen, and, therefore, the quantity of steam used could be easily 
determined from the amount of hydrogen present in the gas. 

The preliminary arrangements being thus settled, the operations 
were commenced, and the results are contained in the accompanying 
table. 

In experiment A, with an average draught of 0°11 inch, 1176 kilos. 
of coke were consumed in 24 hours, the combustion during that 
period being uniform, and the refuse not being removed until the 
expiration of that time, when it was examined, and found to consist 
of porous, coherent, but brittle clinker, easy of removal. The con- 
sumption of steam was found to have been 0°42 kilo. for every kilo- 
gramme of coke. From the presence of brittle pieces of clinker, the 
quantity of steam was considered to have been too small. The 
temperature in the gas channel was observed to be 1220° Fahr. 

An experiment (B) was now made with a stronger draught. With 
an-average vacuum of 0-24 inch, the consumption of coke was found 
to be 1641 kilos, per 24 hours, less the residue, The quantity of 
steam let in was found to be 0°39 kilos. per kilogramme of coke. On 
examination of the refuse, pieces of clinker as hard as stone were 
found, especially at the sides ; consequently, the admission of steam 
had still been too small. 

The following experiment (C) was then made with the same 
draught, but with more steam. The quantity of CO, increased con- 
siderably, and 1-17 kilos. of steam was used to every kilogramme of 
coke. ‘The heat, however, which was produced by the combustion 
of the coke in the air admitted with the steam, was not sufficient to 
effect the proper decomposition of the latter ; and the consumption of 
heat in the generator being thus greater than its production, its 
temperature gradually decreased, and increasing quantities of un- 
decomposed water escaped, until the elimination of hydrogen entirely 
ceased. After ten hours working, the effluent gases contained 19 per 
cent. of CO,, and small quantities of CO, with a great deal of steam. 
The latter had lowered the temperature of the generator so much 
that only feebly glowing coke was found on the damp ashes when 
the deposit on the bars was examined, and these dull embers would 
have been quite extinguished if the working had been continued 
under the same conditions. ‘The quantity of coke burnt had, of 
course, considerably decreased, for during 16 hours the consumption, 
less the residue, was only after the rate of 576 kilos. per 24 hours. 
Thus, evidently, with the admission of 1°17 kilos, of steam per kilo- 
gramme of coke, the limit of successful continuous working was 
exceeded, 

In order to get the generator again into working order, the steam- 
cock was closed, and in 4} hours the entire contents of the furnace 
were in a lively, glowing condition. The steam-cock was then 
suddenly opened full, and a great quantity of steam let in. In 10 
minutes a sample of the gas showed that the quantity of steam 
decomposed was 1°62 kilos. per kilogramme of fuel. Judging from 
former experience, such an active decomposition could not be ex- 





pected to last long, and the cooling effect naturally produced a large 
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quantity of CO,, In not more than 20 minutes the gas contained 
much more CO,, less H, and the analyses of the gas taken at inter- 
vals showed as follows :— 


20Min. 50Min. Two Hours. Average. 
Per Cent. Per Cent. Per Cent. Per Cent. 


one , | - my Fe 0 ee 108 26 per cent. carbon gases. 


H... @0 .. 1607 .. 108 .. 188 os per ct. combustible gases. 


The heat which had accumulated in the generator was exhausted, 
and, had the experiment been continued, the same result as in experi- 
ment C would have ensued. The admission of steam was, therefore, 
reduced (experiment E) with the same draught, and, after four hours 
working, the analyses of gas showed— 


CO, ..108perct. CO ..162perct. H .. 13°6 per ct. 


At the end of the experiment the pressure of steam had increased, 
and the gas contained— 


CO, .. 136 perect. CO ..156perct. H .. 16-1 per ct. 


The first analysis shows a steam intake of 0-76 kilo,, and the 
second 0°82 kilo, per kilogramme of coke—average, 0°79 kilo. for the 
whole period, The consumption of fuel, less residue, was 1088 kilos. 
per 24 hours. The refuse was removed at the end of the experiment, 
and was found to consist chiefly of porous ashes mixed with small 

ieces of brittle slag, and could be removed with ease. The fire was 
bright, and the working could be considered good and normal. The 
temperature of the gases was found to be about 1382° Fahr, 

In order to verify the above results, the working was continued 
with the same draught, but with less steam (experiment F). 

The analysis of the gases, taken at the end of four hours, showed a 
decomposition of 0°41 kilo. of steam per kilogramme of coke. In nine 
hours the refuse was examined, and a considerable amount of partly 
caked clinker was found. The steam consumed had, therefore, been 
insufficient. The steam-cock having been opened (experiment G), the 
steam intake rose to 0°70 kilo. per kilogramme of coke, and the trial 
was continued for 17 hours with draught varying from 0°04 to 0:08, 
after which the refuse was removed without any difficulty. The 
temperature of the gas at the end of the experiment was about 
1418° Fahr, 

These experiments evidently go to show that with the Zwickau 
coke under examination, a regular consumption of from 70 to 80 per 
cent. of steam to coke, by weight, was necessary to ensure good 
average working and the prevention of clinker. 

The results of the series of experiments are classified, in the order 
of the consumption of steam, in the following table :— 


Comparative Statement of the Results of Experiments with a Generator 
Furnace with Steam Inlet. 
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A comparative examination of the above table shows certain regular 
features which are worth particular attention. First, it will be 
noticed that the quantity of CO, increases with the amount of steam 
admitted, as does the H in similar proportion, while the CO decreases 
(columns 3, 4, and 5). This seems to indicate that the steam is more 
easily decomposed into H than the CO, is reduced to CO. Columns 
7, 8, and 9 show respectively the quantities of carbon gases (CO, and 
CO) of the combustible portion (CO and H), and the inert gases (N 
and CO.) in the gases produced with different quantities of steam. 
Generally speaking, also, the percentage of combustible gases increases 
with the admission of steam, until that equals 0-82 per cent. of the 
carbon consumed—that is, until it arrives at the point at which 
proper combustion ceases to be possible, when the quantity of com- 
bustible gases decreases, and the inert gases increase proportionately. 
These relations are of a decisive nature when considered in judging 
< the economic performance of the gencrator when worked with 
steam. 

Two things must be specially considered in this matter—(a) the 
consumption of carbon in the shape of fuel per unit of heating gases 
produced, and (6) the calorific value of those gases. 

The value of the effluent gases as heating agents, of eourse, depends 
entirely upon the percentage of combustible ingredients contained 
therein. ‘his is ignoring any possible work performed by the inert 
gases when yielding up the heat which they carry away from the 
furnace. For practical purposes, the values of H and CO as com- 
bustibles may be taken as being equal, when measured by volume; 
hence, from an economic point of view, that working may be con- 
sidered best which produces a mixture of gases containing as little as 


possible of the carbo CO. , 
CO and H. rbon gases CO, and CO, and as much as possible of 





; =~ riod of the experiment at which observations were made. 
iddle period. , t Third period, 








When comparing, upon this principle, the numbers in columns 
7 and 8 of the table, the smallest quantity of carbon gases, together 
with the highest percentage of combustible ingredients, will be found 
in Nos. V.to VIII; e.g., when the steam intake was equal to from 70 
to 80 per cent. of the coke consumed—a rate of admission which was 
also proved to be the best for the avoidance of clinkering. 

The consumption of fuel in the production of the steam is not taken 
into account. . 

Reasoning from the facts developed above, a comparison may be 
drawn between the performances of a slit-generator with dry air, and 
of a grate-generator worked with steam. The table shows that when 
little steam is admitted the quantity of carbon gases produced is 
greater than that of the combustible gases; consequently, the con- 
sumption of fuel is correspondingly greater than when the reverse is 
the case. With the dry air generator the percentage of carbon gases 
is always higher than that of the combustible ingredients, by at least 
2 or 4 per cent., and the quantity of the latter is always Jess than 
with steam. d 

The following comparative statement of the two systems, working 
under similar conditions, will exemplify the differences in the per- 
formance of each :— 

I,—Slit- Generator, without Steam. 
0-066 in. draught, 1113 kilos. of coke per 24 hours, 
Cs vic sc ee ce ies RSS 
Gio soe es ct te o's GG 9 


Miswaw ws ¢ 8 6 Oe ee 
Carbon gases . ... .- . + 802 . 
Combustible gases . 2 8 25°7 ” 


IIl.—Grate-Generator, with 0°7 Kilo, H,O per Kilo. of Coke, 
1088 kilos. per 24 hours. 
COs. « © © s 0 0 © co oe 680 per cont, 
Ds 24 we 6 0 & Ge oe E'S 
BRiewaneseervrece vs BS - 
Carbon gases . . . + + © + 27°0 - 
Combustible gases . one « a iis 
Quantity of coke required for the production of one cubic métre of 
heating gases— 
Slit-generator, without steam . . . . + « « + 0°162 kilo. 
Grate-generator, with 0-7 kilo. H,O per kilo. of coke 0°145 kilo. 


Thus, in the second example, the gas produced contains a higher 
proportion of combustible ingredients, with a less consumption of 
fuel, the quantity of coke used in the generator only being taken into 
account. 

This result may, in some degree, be accounted for in the manner 
pointed out in the first part of this article, by the considerable loss 
of heat accompanying dry working, caused by the high temperature 
of the generator, which, in the second case, is much lessened, and 
partly utilized in decomposing the steam and producing hydrogen. 





Haurrax Water anp Gas Suppiy.—From the accounts of the borough 
of Halifax for the year 1878 it appears that the water supplied during that 
time for domestic use yielded £12,638; for trades, £10,674; and for local 
boards, £7104—total, £30,416. The gas-rental, at 3s. 4d. per 1000 feet, 
brought in from general consumers £36,903, and from public lamps £2998— 
total, £39,901 The water revenue has gone up rapidly in the last six 
years, 1873-78, having increased by nearly £8000. On the other hand, the 
revenue from gas is £39,901, as compared with £41,399 in 1873, but then 
the price in 1878 was 3s. 4d., and in 1873, 3s. 8d. per 1000 feet. The whole 
of the amounts transferred from the borough-fund in aid of water-works 
revenue to the end of 1878 were £22,959 13s. 23d., on which interest at 
4} per cent. is added, bringing the total to £30,071 14s. 64. The mortgage 
debt on the water-works is £625,751; and on the gas-works £232,989. 

Tur DisposaL oF THE SeEwaGe or GLascow.—On Monday, the 28th ult., 
at a meeting of the Sanitary Section of the Glasgow Philosophical Society, 
Mr. Alexander Frew, C.E., submitted his scheme for the removal of 
the sewage of Glasgow and the adjoining burghs. He said his plan 
embraced an area of 12,575 acres, and estimating the population at 100 to 
the acre, the quantity of sewage and rainfall to be dealt with would be 
136,782,000 gallons a day, of which about one-half would be domestic 
sewage. This quantity he proposed to convey by sewer to the Corporation 
ground at Dalmuir, where it could be dealt with before the liquid was 
allowed to enter the river. He estimated the cost of the works at £594,000, 
and the annual expenditure for carrying on the operations, exclusive of 
the treatment of the sewage, at £42,000. In the course of the discussion 
which followed, Lord Provost Collins said it was betraying no secret to say 
that Glasgow must be prepared to lay before next session of Parliament a 
oa to deal with at least a portion of the sewage of the city. Although 

r. Frew had given no estimate of the cost of the chemical treatment of 
the sewage, he believed £20,000 or £21,000 would be sufficient, with £10,000 
for removal of solid matter. 

ImprRovED STREET LIGHTING IN Paris.—According to the Paris corre- 
spondent of The Times, crowds of people collected fast Wednesday night 
to witness a competition between the electric light and gas. The Paris 
Gas Company, in accordance with their undertaking three months ago, 
have adopted an improved system of lighting in the Rue du Quatre 
Septembre. The 30 Lawyers have been superseded by 80 of greater 
elevation and different construction, each provided with seven jets, six 
arranged in a circle and one in the centre, just near enough for the different 
flames to touch. The consumption of each lamp is thus 1400 litres per 
hour, instead of 200, and this, with the increased number of lamps, makes 
the illumination of the street 32 times as great as hitherto. A glass 
saucer, with an aperture at the bottom, is placed under the jets, and a 
white shade above them. The comparative brilliancy of the two systems 
can be tested by standing at the junction of the Rue du Quatre Septembre 
and the Avenue de l’Opéra, and the general opinion seems to be that the 
gas has decidedly the advantage, its yellow tinge being more agreeable 
te the eye than the dazzling whiteness of the electric light, and the 
light being more evenly distributed through the lamps being scarcely 
more than a third of the distance apart. It remains, however, to be 
ascertained whether the gas is cheaper than its rival. In any case, the 
Company have B pm we: their ability to light up a street as brilliantly 
as M. Jablochkoff, who is threatened with another rival, in the person of Pro- 
fessor Jamin, who claims to have devised an arrangement quadrupling both 
the intensity and the durability of the Jablochkoff lamp. 
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Correspondence. 


[We do not hold ourselves responsible for the opinions expressed by 
Correspondents. | 


THE SELECT COMMITTEE ON LIGHTING BY ELECTRICITY. 

Si1r,—The House, at the request of the Chairman of the Committee 
on Lighting by Electricity, having consented to parties interested 
being supplied, at their own expense, with copies of the evidence as the 
case proceeds, this Association have arranged to take a certain number, 
and I am instructed to add that if any Company or Local Board wish 
to have one or more copies sent to them day by day, and will favour me 
with their instructions to that effect, they shall be attended to. 

I have made inquiries as to the cost, and confidently believe that it 
will not exceed 1s. for each copy for each day ; but, whatever it may be, 
parties will only be charged with the cost. tif Levee: 

Gas and Water Companies Association, 6, Victoria Street, 

Westminster Abbey, S.W., April 26, 1879. 

P.S.—The proceedings of Tuesday are delivered about midday on 
Thursday, and those of Friday about the same time on Monday; so 
that parties living in the country will not get them until the days 
following. 





THE QUALITY OF THE METROPOLITAN WATER. 


Sir,—With reference to Dr. Frankland’s tables for 1878, referred to 
in your last number, I will, with your permission, show that his figures 
convey an altogether wrong meaning in many cases. Take Table L, 
for instance, which you print in extenso. It is headed, “Table L.— 
Averages for 1878. (The Numbers in this Table relate to 100,000 parts 
of the Waters.) The last column under this heading is, “ Proportional 
amount of organic elements, that in the Kent Company’s water during 
the nine years ending December, 1876, being taken as 1.” Then follow 
figures showing the Thames Companies water to contain from 4°0 to 4°4. 
These have really nothing whatever to do with 100,000 parts of the water. 
The columns marked “ Organic Carbon” and “ Organic Nitrogen ”’ indi- 
cate to what extent organic elements, according to Dr. Frankland, are 
present in the water. 

The following tables represent the actual figures, put in such a way 
as to show what this scare of organic pollution really amounts to. They 
are compiled from Dr. Frankland’s monthly reports, published in the 
weekly returns of the Registrar-General :— 











Quantity Equivalent Equal to One Part 
Name of Company, in in Grains of Organic 

or 100,000 per Elements in the 

Local Authority. Parts of the Imperial following Parts of 
Water. Gallon. the Water. 
Tottenham Board of Health ‘083 .. ‘0581 .. 1,204,519 
OSE SA oe: a - 934,579 
Come Valley. se SE ws 840,336 
SEIS) 6a! eae te RR eS. ea 413,236 
BlNewRiver ...... ‘251 .. ‘1757 398,406 
8 J TS eee 362,318 
Ps sis 5 isc. «Mss s.r 326,797 
§|Lambeth ..... . . "350 .. "2450 285,714 
Wweee Middlesex. . . .. ‘OSL .. ‘2457 284,900 
Southwark and Vauxhall . ‘3872 .. ‘2604 268,817 
EE aa | eee 220,750 
(Grand Junction. . ... ‘461 .. # °8227 216,919 
(Tottenham Board of Health 043 .. ‘0801 .. 2,825,581 
Deru. 6 6. «Sf, Oe ee 
Colne Valley. ..... ‘O61 .. ‘0427 .. 1,689,844 
; |New River ...... 100 .. ‘0700 .. 1,000,000 
| Birmingham. ..... ‘105 .. 0735 .. 952,880 
Jo ee | 854,700 
“43 | Southwark and Vauxhall . +157 .. ‘1099 836,942 
tj | HastLondon. ..... ‘168 .. ‘1106 632,911 
EAT sig 9. 0-2) 3% 0, | MET hCa 6.20 674,712 
West Middlesex. . ... 174 ..? 1218 674,712 
ME, ctw 0 6 « oe, SOO ... ae 555,555 
\Grand Junction. . ... ‘188 .. ‘1974 549,450 
(Tottenham Board of Health ‘070 .. °0490 .. 1,428,571 
Mets ss + + «e) WO oe SED... 95000 
Came waney. . 1. » « CS .. - OR - 1,162,790 
~ 2a samme 657,894 
DR) st» 6.3 6 eo 6) Oe. }. 602,409 
@}EastLondon. . . . . . 210 |: “1470 476,190 
2 Ee) Ce fa. ce, ta me. SD,” vo es 423,728 
<j | Southwark and Vauxhall . -254 .. ‘1778 393,700 
West Middlesex. . . . . ‘255 .. °1785 392,156 
Ga” ee 383,141 
>. «.. 0. «0 Se... ae 370,870 
(Grand Junction. . .. 271 1897 869,003 





It therefore appears that the worst water supplied by any London 
Company, and that on one occasion only, contained 1 part of organic 
matter in 216,919 parts of water, or one-third of a grain in a gallon (a 
gallon containing 70,000 grains). Further, there is no evidence what- 
ever to show that even this infinitesimal quantity of organic matter 
was of objectionable origin. 

The Royal Commission on Water Supply of 1869, presided over by 
the Duke of Richmond, ih its report contained the following paragraph, 
which, in the face of the foregoing facts, it may be well to give in its 
entirety :— 

“And, further, we cannot but consider it unphilosophical when, in 
addition to treating as ‘impurities’ substances perfectly harmless, even 
in much sotees qemiition, the minute quantities present in a gallon, or 
any other s Measure of water, are multiplied by taking masses of 
water, such as the individual never has to deal with, and given to the 
public in figures so large as to tend to cause misconception, and perhaps 
unnece in the minds of those not conversant with the con- 
ditions of the case. It would be as just to speak of the small proportion 
of carbonic acid present in the atmosphere, equally in populous cities and 
the Alps, as an impurity, and to startle those unacquainted with the 
subject by giving in some large figures the total quantity of that gas 
present in the atmosphere of London.” 

Then Dr. Frankland _quotes the Rivers Pollution Commissioners. 
That is simply quoting himself, as he and Mr. J. Chalmers. Morton are 


a 


the sole authors of that celebrated “ Sixth Report of the Rivers Pollu. 
tion Commissioners.” 

I am free to admit that the Kent Company, which is a model of 
good management, supplies most excellent water; but so do the New 
River, the East London, and the Thames Companies, the best evidence 
of which is found in Dr. Frankland’s figures. Look at all the columns 
in Table L, except the organic carbon and organic nitrogen, and the 
proportional table I have referred to, and it will be seen that the river 
water is certainly not inferior to the well water. The temperature is 
all nonsense. The water in the reservoirs and mains is at much the 
same temperature, whether it comes from the river or the wells. Of 
course, drawing it from a stand-post on a cab-rank, it may be cool or 
it may be warm in summer, just as you please. If the tap has not 
been turned for some time previous to the sample being drawn, the 
water will not be so cool as if it were allowed to run for a time. I 
presume Dr. Frankland does not himself draw the eight samples every 
month; but how and when he determines the temperature is not stated. 
Whether his “assistant” applies the thermometer on every occasion, 
for the edification of the spectators, or whether it is applied by Dr. 
Frankland when the bottles reach his laboratory, is left to conjecture. 
I question whether there would be much difference in the waters in the 
latter case. 

Dr. Frankland formerly published a table showing previous sewage 
contamination, which always showed the well waters to be the worst in 
this respect; but this table is now abandoned. Curiously, however, 
where the figures show against the well waters, Dr. Frankland explains 
that they mean nothing. ; 

A letter appeared in last Saturday’s Surrey Comet, from the Engineer 
of the Lambeth Water Company, which deals with this part of the 
question very fully. I commend it to the notice of your readers 
interested in the matter. 

London, May 2, 1879. 


WORKING RESULTS OF THE REGENERATIVE SYSTEM OF 
HEATING RETORTS. 

Sir,—I have received the annexed statement of working results 
obtained in three gas-works in Germany where the Liegel “ generator” 
furnace has been applied. These results are the average for the half 
year ending Dec. 31, 1878, and as in these three gas-works Newcastle 
coal alone is used, the results obtained may be considered trustworthy 
as evidence of what might be effected if the regenerative system of 
heating were introduced into this country. 

I am not aware that any other improvement in the apparatus for 
carbonizing, besides this method of setting and heating retorts, bas been 
practised in German towns. If, now, the Liegel system of heating were 
to be applied in conjunction with one of the many appliances for reliev- 
ing the pressure of the dip-pipe, or removing the same, and also in con- 
nection with an improved system of stoking, for which so much is 
claimed at the present time by some of our most eminent gas engineers, 
we might reasonably expect to far outstrip our continental and other 
rivals, and produce results which would go far to effect that reform in 
the-gas supply of the United Kingdom for which the public have lately 


so loudly called. +" Rien ; 
Peterborough, April 29, 1879. G. E. Stevenson, A.I.C.E. 


ScrRvurTATOR. 





Average Daily Working Results produced by One Setting of Light 
Retorts, heated by a Regenerative Furnace on Liegel’s System. 


‘ Per | Cok |Per Cent. 
Name of |Description of Coal| Weight of 8 -_ ~ p| Retort | sad for! of Coal 
Town, carbonized. Coal used. ,PTO- cas at 1 car- 
duced.| Coal. | niem, | Fuel. | bonized. 








Tons. Cwt. Cub. Ft Cub. Ft Cub.Ft, Ibs. 

4 12} 49,000,10,580 6120 | 1400 | 18°50 

52,500/ 10,920 6560 | 1666 | 15°60 
| 





Graudenz |Old Pelton Main. 

Bromberg |Nettlesworth and| 4 16 
Leverson. . . | 

Thorn. .{Old Pelton Main. 54,350 11,350 6790 | 1672 


THE REGISTRATION OF GAS-METERS. 

Sir,—Permit me to ask, through the medium of the JourNat, which 
is the correct view to be taken of the Act for Regulating Measures used 
in the Sales of Gas. That Act states that “no meter shall be stamped 
which registers quantities varying from the true standard more than 
2 per cent. in favour of the seller, or 3 per cent. in favour of the 
buyer.” 

Supposing a meter, haying been in use, be tested, and found to 
register 3 per cent. fast, is it in accordance with the Act to deduct 
from the consumer’s account 1 per cent. only, being that much in excess 
of the quantity allowed, or ought the 3 per cent. to be deducted ? 

Perhaps some one will kindly reply. 

Gas-Works, Hampton Wick, April 29, 1879. 


15°77 

















Epwarp Price. 





CALCULATING “FEET OF SURFACE” IN CONDENSERS. | 
Sir,—I will not enter into the matter as to whether “reckoning 12 
cubic feet’ is better than by “feet of surface” for condenser calcula. 
tions, but simply, by your permission, inform Mr. W. C. Bennett that 
Mr. Croll was never Engineer of the City of London Gas Company, nor 
were there ever such condensers as mentioned by him at the City of 
London Gas-Works. The condensers there were of a type that has 
since been called multifiuent, to distinguish them from the ordinary 
sort, and were composed of pipes not exceeding 12 inches diameter. 
May 3, 1879. M. 








AspuLt Water Suppty.—The formal ceremony of turning on the supply 
of water for Aspull took place last Thursday—Mr. W. H. Hewlett, Chairman 
of the District Local Board, performing the ceremony in the presence tk 
some of the members of the Board. The water is to be supplied in - 
by the Corporation of Bolton at 6d. per 1000 gallons in peepee oat of 
minimum quantity being 50,000 gallons, and the maximum ,000 ql ; 
The total length of mains und branches required will be some 103 m ~ 
and to accommodate many of the inhabitants of Aspull, stand-pipes will . 
erected at different points in the main road, on the west side of the town 





ship, so that water may be obtained until such time as the whole work— 
which is estimated to cost £12,000—shall be finished. 
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Parliamentary Intelligence. 


HOUSE OF LORDS. 
Monpay, Apri 28, 

The Examiners reported that no further Standing Orders are applicable 
in the case of the following Bills :—Glasgow Corporation Water, Rawmarsh 
Local Board, Portsmouth Water. 

The Birmingham Gas Bill was brought from the Commons, read the 
first time, and referred to the Examiners. 

The Westgate and Birchington Water Bill was read a second time, and 
committed. 

Bills read the third time, and passed :—Bury St. Edmund's Gas, Not- 
tingham Water, New River Company. 

he Dudley Sewage Bill was referred to a Select Committee, consisting 
of Earl Nelson (Chairman), Viscount Powerscourt, Viscount Canterbury, 
Lord Suffield, and Lord Foxford ; to meet on Thursday, May 1. 


‘ Tuespay, Aprin 29. 

The Birmingham Corporation Water Bill was brought from the Com- 
mons, read the first time, and referred to the Examiners. 

Pemberton Local Board Bill, Sleaford Water Bill—read a second time, 
and committed. 

Petitions against the following Bills were presented :—Glasgow Corpo- 
ration Water, from (1) William Smith Dixon and others, (2) Charles Todd 
and Higginbotham, and Alexander Harvey and Son, (3) Trustees of the 
Clyde Navigation; Rawmarsh Local Board, from the Corporation of 
Rotherham. <a Ad 

Tuurspay, May 1. 

Dudley Sewage Bill.—The Select Committee reported that they had not 
proceeded to the consideration of this Bill, no parties having appeared in 
opposition thereto. 

he Bromley Gas and Southend Water Bills were brought from the 
Commons, read the first time, and referred to the Examiners. 

Glasgow Corporation Water Bill, Rawmarsh Local Board Bill,—read a 
second time, and committed. 

The Brighton and Hove Gas, Manchester Corporation Water, and 
Glossop Gas Bills were referred to a Select Committee, consisting of Earl 
Marley (Chairman), Earl Manvers, Lord Clifton, Lord Lovel and Holland, 
and Lord Romilly ; to meet on Tuesday, May 6. 


Fray, May 2. 

The Examiners reported that no further Standing Orders are applicable 
to the Birmingham Gas Bill. 

Portsmouth Water Bill,—read a second time, and committed. 

The Glasgow Corporation Water and the Rawmarsh Local Board Bills 
were referred to a Select Committee, consisting of Earl Camperdown 
(Chairman), Lord Ventry, Lord Clements, Lord Kenry, and Lord Norton; 
to meet on Tuesday, May 6. 





HOUSE OF COMMONS. 

Gas and Water Orders Confirmation Bill,—“ For confirming certain Pro- 
visional Orders made by the Board of Trade under the Gas and Water- Works 
Facilities Act, 1870, relating to Cleethorpes Gas, Dorchester Gas, Dron- 
field Gas, Eckington Gas, Enfield Gas, Havant Gas, Longridge Gas, North- 
fleet Gas, Wantage Gas, Wellingborough Gas, Dorking Water, Herts and 
Essex Water, Maidstone Water, Margate Water, Mexbrough and District 
Water, Oystermouth Water, Rhyl District Water, Saint Albans Water, 
Shoreham and District Water, Stourbridge Water, Thirsk District Water, 
Aldershot Gas and Water, Ventnor Gas and Water, and Ystrad Gas and 
Water,”—was brought in on Friday, the 25th ult., by Mr. J. G. Talbot and 
Viscount Sandon, read the first time, and referred to the Examiners. 


Monpay, Aprit 28. 

Requisitions to withdraw their petitions against the Mirfield Gas Bill 
were presentcd from (1) Aire and Calderand Calder and Hebble Naviga- 
tion Commissioners, (2) Thornhill Local Board. 

TueEspay, Aprit 29, 
ord Gas Bill, Southend Water Bill,—read the third time, and 


The Examiners reported that the Standing Orders not previously 
inquired into had been complied with in the case of the Colwyn Bay 
Water Bill. 

The Houghton-le-Spring District Gas Bill was reported. 

The Crystal Palace District Gas and the London Gaslight Company 
Bills were referred to a Select Committee, consisting of Lord Henry 
Lennox (Chairman), Mr. Dundas, Mr. Cotes, and Mr. Fremantle; to meet 
on Tuesday, May 6. 

The Mirfield Gas, Wombwell Local Board, Ilkley Gas, Nottingham Cor- 
poration, Blackburn Improvement, Over Darwen Corporation, Queens- 
town Gas, and Stratford-upon-Avon Corporation and Local Board of 
Health Bills were referred to a Select Committee, consisting of Mr. J. 8. 
Gathorne-Hardy (Chairman), Mr. Kavanagh, Sir Arthur Middleton, Mr. J. 
sag gue and Sir John Duckworth (Referee); to meet on Wednesday, 

y 7. 
Wepvyespay, Aprit 30. 

The Llandudno Improvement Bill (Lords), as amended, considered ; to 
be read the third time. 

A requisition to withdraw his petition against the Alliance and Dublin 
Consumers Gas Bill was presented from the Postmaster-General. 

Tuurspay, May 1, 

Colchester Water Bill.—Petition for additional provision referred to the 
Examiners. 

A requisition to withdraw their petition against the Mirfield Gas Bill was 
presented from the Heckmondwike Gas Company. 








Frimay, May 2. 

The neoiing Orders Committee reported—“That in the case of the 
Knutsford Light and Water Bill, petition for additional provision, the 
Standing Orders ought to be dispensed with ; that the parties be permitted 
fisntroduee their additional provision if the Committee on the Bill 


Bills read a second time, and committed:—Dun Drainage, Derby Im- 
ement, Knutsford Light and Water, Plymouth and Stonehouse Gas, 
n Gas, Stourbridge Gas, Wisbech Gas. 
The Arlecdon and F —~ go Water Bill was reported. 
A petition was presented for dispensing with Standing Order No. 129 


in the case of the petition of Manufacturers, gas-fitters, and traders in 

Metropolis against the London Gaslight Company Bill. 

petition (the petitioners praying to be heard) against the London 
ht Company Bill was presented from Manufacturers, gas-fitters, and 

ers in the Metropolis, : eeu as 


A 














A petition (the petitioners not praying to be heard) against the London 
Gaslight Company Bill was presented from Manufacturers, gas-fitters, and 
traders in the Metropolis. 

Requisitions to withdraw their petitions against the following Bills were 

resented :—Lancaster Gas, Mirfield Gas, and Morecambe Gas, from the 
er ; West Kent Main Sewerage, from Dartford Local 
oard. 





THE SELECT COMMITTEE ON LIGHTING BY ELECTRICITY. 
Fist Day—Frmay, Apri 25. 


The first meeting of the Select Committee appointed “to consider 
whether it is desirable to authorize Municipal Corporations or other Local 
Authorities to adopt any schemes for lighting by electricity; and to con- 
sider how far, and under what conditions, if at all, Gas or other Public 
Companies should be authorized to supply light by electricity,” was held 
on Friday, April 25, the Right Hon. Lyon Puayram in the chair, The 
other members of the Committee present were Mr. Alfred Gathorne- 
Hardy, Mr. Hardcastle, Mr. Mitchell-Henry, Sir Ughtred, Kay-Shuttle- 
worth, Lord Lindsay, Mr. Arthur Moore, Earl Percy, Mr. Puleston, Mr. 
Spencer-Stanhope, and Mr. Christopher Talbot. 

The first witness called was, 

Professor Joun Tynpauu, D.C.L., LL.D., F.R.S., &c., Professor of 
Natural Philosophy in the Royal Institution, who, in reply to the Chair- 
man, gave at some considerable length a history of the electric light, from 
the time of the discovery of electricity by Volta to the present day, 
illustrating his remarks by numerous experiments with electrical machines. 
He pointed out that the voltaic battery had been proved to be too expen- 
sive a mode of producing electricity, as the waste of zinc plates and 
chemicals was so great. Oersted, Ampére, and Arago followed with in- 
ventions, and the analogy between electricity and magnetism was demon- 
strated. Professor Faraday had, he said, taken up the subject, and his 
efforts, in the main, had led | to the great discoveries which had been made ; 
but he had not applied his discoveries to the practical purpose of pro- 
ducing electric heat and light on an economic scale. Like a true man of 
science, he predicted that those results, which were exceedingly feeble in 
the first instance, would receive their full development hereafter. Witness 
having thoroughly explained the different machines by which electric 
currents are, in the present day, generated, 

The Cuarrman asked: Will you now bring us to the practical point as to 
how electric currents are applied to the process of electric lighting ? 

Witness: They require to be tendatel, and I think I cannot do better 
than exhibit a sam - of a regulator—I think it is Foucault’s. This is 
what we call an electric lamp, and the light is formed by causing the 
electric current to pass between carbon points made of carbon artificially 
compressed. The points are made from powdered gas coke, re-compressed 
sheleedadiiy by hydraulic pressure. This is one of the regulators 
employed in order to keep the two carbon points at the proper distance 
apart, for, as you are aware, they waste, and, of course, if they wasted 
away too much, the interval between the carbon points would finally 
become s0 great that the electric current could not leap over it; but, in 
order to keep them together, such an apparatus as this 1s used. It has a 
small electro-magnet, and when the current is strong this electro-magnet 
attracts a piece of soft iron; and, so long as the current continues strong, 
it keeps the carbon points from coming together. The consumption of the 
carbon goes on; the interval between the two points augments, and the 
resistance to the passage of the current augments in like manner. The 
current thereby becomes enfeebled, and finally a spring, which acts 
against the magnet, overcomes the magnetism of the electro-magnet. 
When that is done the two points come together again, until they are 
arrested by the pull of the magnet. So that you have a series of alternating 
actions between the carbon points. You have not continuous action; you 
have this alternating action, as I have said. This is a somewhat compli- 
cated apparatus, but still, of late years, great improvements have been 
made in the electric lamp. We have for many years had these electric 
lamps in lighthouses at Souter Point, at the South Foreland,and else- 
where, and they act admirably; still, they are somewhat complicated, 
and in order to do away altogether with the necessity for these regulators, 
we have the device of Mons. Jablochkoff—what he calls the “ electric 
candle,” which is used on the Thames Embankment and in other 
places. It consists of two rods of carbon separated from each other by 
a more or less insulating substance. A momentary contact is established 
between these two rods by a little bit of carbon placed horizontally from 
the top of one rod to the top of the other; and the current passing up one 
of the rods goes through the bit of carbon and down the other rod. This 
bit of carbon at the top is very soon dissipated, and you have then the 
electric light established between the two carbon points. I would here 
remark, that in the Jablochkoff candle it is essential that the currents 
should be alternating currents; because in electric lamps in the Siemens 
machine, for instance, and other machines of the kind, the current flows 
in a certain direction. When that is the case, one pole, as it is called, or 
one piece of carbon, wastes away more rapidly than the other. In order 
to make the waste equal, which is absolutely essential in the case of the 
Jablochkoff candle, you must have alternating currents. That renders the 
waste of both equal. The candle melts away without adding at all to the 
light. It resembles a candle in melting away, but it does not resemble a 
candle, inasmuch as it does not at all add to the light. But, in virtue of 
the alternation of these currents, the carbons burn down equally, and you 
have always the two points at the same level. Where the current is direct, 
one pole burns away nearly as fast as the other, and, therefore, the two 
poles must be kept at equal heights and equal distances. In such a regu- 
lator or candle no doubt the great source of the light is the incandescence 
of the solid carbons; they are raised to a degree of almost solar intensity. 
But you sometimes see remarks made in the newspapers that the light 
has an unpleasant bluish tinge, and I am told that ladies rather object to 
this. The bluish tinge is due to the arc—that is to say, to the state of 
the air between the two carbons, for they must always be separated by a 
given interval. There isa blue light there, and inasmuch as the earth’s 
magnetism usually acts upon it so as to bend the flame, it is called the 
“voltaic are.” The light is undoubtedly due to the incandescence partly 
of the solid carbons and partly of the little particle of solid carbon pass- 
ing from one point to the other; but I do not entertain a doubt that by 
far the greater part of the light is due to the incandescence of the solid 
carbon points themselves. 

In the explanations which you have hitherto given us, the electric 
current is employed to give a single light of very _— intensity. Can you 
give us some idea of what intensity, as compared with a standard candle, 

is produced by a powerful machine producing a single light?—In a 
series of experiments which were conducted at the South Foreland, 
where they operated on a medium-sized Siemens machine, the light 
yielded by that machine, which was determined with great accuracy by 
Mr. Douglass, the Engineer of the Trinity House, amounted, in round 
numbers to 6000 candles. Then Mr. Siemens had a very large machine at 
the time, which I do not think he has brought very much into operation 
of late, because the power is so great that it requires considerable care to 
prevent the combustion of the commutators; but the candle power of that 
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maohios was 14,000 candles, and no doubt greater candle power might be 
obtained. 

os that you have a light produced by oné current—say of 10,000 
candles—can you divide that into 10 lights of 1000-candle power each from 
the same electric current ?—I hardly think so. 

In fact, at the present moment, there is nothing, either in science or in 
practice, to show that you could do that without loss ?—I hardly think so. 

Have you made any experiments on that point, or do you know what 
would be the loss—is it according to any law now known ?—I should not 
like to pledge myself to the loss; but, after a time, you would, of course, 
by multiplying the intervals, altogether prevent the current passing. 

I suppose that if the wires at which you divided it were not equal in 
conducting power, there would be a very great loss; that is to say, sup- 
posing that you had a conducting power to make your own light of 10,000 
candles, and divided that by 10 wires of inferior conducting power, you 
would lose a great deal in the production of light ?—There is no doubt of 
that whatever. 

There is another point upon which I think the Committee would like to 
have some information. In the burning of gas, we all know that impuri- 
ties are produced, chiefly from carbonic acid and water. In the burning 
of the charcoal points, a similar impurity—carbonic acid—will be produced. 
Does the carbonic acid so produced bear any proportion to the impurities pro- 
duced by gas for the same amount of light ?—I should think not atall. In 
point of fact, the oxygen of the airis not in the slightest degree essential to 
the production of the electric light. Youcan cause the electric light to burn 
with undiminished splendourin a vacuum, sothat the amount of carbonic gas 

roduced is not very large. No doubt there is some, owing to the precipi- 
ation of the atmospheric oxygen upon the carbon points; but the points 
are very small, and the oxygen does not get to the heart of the matter as 
it does in a gas-flame. The amount of carbonic acid gas would be infinitely 
less, I should say, in the case of carbon points than in the case of gas. 
One is an accident, and the other is a necessity. 

Is there not another impurity which may be produced by the electric 
current—viz., a union of the nitrogen of the air with oxygen, so producing 
nitric acid ?—No doubt there is; and in lighting libraries, and in domestic 
illumination, I think that point ought to be taken into account. I was 
referred to, some time ago, with regard to the lighting of the British 
Museum library, and I drew special attention to that point. It is well 
known that, from the time of Liebig, the electric discharge, the discharge 
of lightning, or any intense heat, produces more or less of this compound. 
But in connection with the electric light, I believe we are indebted to Mr. 
Wills, the assistant to Dr. Davies, of Greenwich, for showing that nitrous 
fumes are produced by the electric light. 

In the burning of gas containing sulphur, you produce an acid, which is 
believed to eat off the backs of books in a library. Is it not possible that 
asimilar corrosive acid produced in this case might act in a like way ?— 
As I have already said, I think that is a point which demands careful 
investigation. We have not had sufficient practice or experience with the 
electric light to say whether these fumes are of practical importance, and 
whether they would sensibly affect the backs of books. 

Is the electric light in practical application at the present moment in the 
Trinity lighthouses ?—Yes, there are two lighthouses supplied with the 
electric light at the South Foreland—the high and the low lighthouse. 
We have at Souter Point a revolving light, and we also have at the Lizard 
two lighthouses supplied with electric light fed by Siemens machines. 

Lord Linpsay: With reference to the electric light, have you gone at all 
into the question as to whether you should consider it would interfere 
with, or supersede gas; firstly, as regards lighting large areas, and, secondly, 
as to domestic requirements ? 

Witness ; The Chairman, when he asked me to give evidence, said that 
I should be called upon simply to deal with the scientific principles upon 
which the thing was based. In fact, the gas people and the electric light 
people are fighting their battle, and it is a battle that will be decided 
eventually ; but I have no wish to enter into it at the present moment. 

Is it not the case that the estimation of an electric light varies greatly 
according to the angle at which the comparison is made, and that it even 
varies according to the description of regulator which is used ?—No doubt 
of it. I will take the case of the Siemens light at the Lizard. There the 
upper carbon point is }-inch in thickness, and is far more intensely illu- 
minated than the lower. There is a little crater formed by the eating 
away, so to speak, of it, and there is no doubt that the intensity of the 
light in a direction obliquely towards the earth is greater than it is in a 
horizontal plane. 

In the event of the Committee deciding that facilities should be given 
to Municipal Corporations and others for electric lighting, do you not 
think that this photometry would cause some difficulty. At present gas 
companies have to su ply light equal to a certain standard. Do you con- 
sider that there would be any difficulty in deciding the value of electric 
light that should be given ?—I think none whatever. 

‘Would you be satisfied with the present system of photometry, or would 
you consider it desirable to have a new standard, which would be more 
easy of comparison than the one we have at present, the multiplication 


being so very high ?—I think it would be very desirable to have a unit - 


different from the candle—in fact, it is perfectly impossible to compare 
one or two candles with the electric light; and when the experiments 
were made at the South Foreland, I myself recommended Mr. Douglass to 
employ an intermediate light. He compared with the electric light, not a 
candle, but the powerful flame of the six-wicked Trinity lamp, which is 
the finest oil-lamp in existence. He first of all compared that lamp with 
the electric light, and then he compared the lamp with the candle; and 
thus he was able to express one with tolerable accuracy in terms of the 
other. The Trinity six-wicked lamp gives a light of between 700 and 800 
candles (770 candles, I think), and the electric light, as we employ it, 
would be about 6000 candles. 

Do you Ls ge to know what is the photometric standard in France ?— 
It is a Carcel lamp, which is set down, to the best of my recollection, at 
9 candles and a fraction. 

Then, in point of fact, do you think it is desirable, in questions of photo- 
metry, not to exceed a ratio of about 30 to 1, or something like that ?— 
I can only say that it would be vain to attempt to compare directly the 

ight of a candle with the electric light. 
verybody must have noticed that Jablochkoff candles, such as are on 
the Thames Embankment, vary very considerably in their colour—from 
a sort of rose colour to white. Do you consider that that is due to im- 
urities in the carbon ?—I think it is, in part. I have no doubt that the 
interposition of the plaster 2g bag a factor as regards that result; but I 
must say that I very willingly bear my testimony and give my opinion 
that the electric lights upon the Embankment are very beautiful, and I 
think the variation of colour is not objectionable as regards public illu- 
mination. " 7 
aah ft ape oe what would be your opinion as to the effects 
of such a t upon the human eye? Would the change of colour be 
injurious to a greater extent than the fluctuations in intensity ?—I think 
both are decidedly to be avoided; but I think nothing is more unpleasant 
to the eye than fluctuations of intensity, although it is a physiological 
effect which would perhaps be different in the case of different indivi- 





duals. I went some time ago tothe British Museum library, and observed 
the —— there. My wife accompanied me, and there were slight changes 
of colour that were very unpleasant to her, but which a affected me 
very little. Perhaps it is that, owing to m long practice with the electric 
light, the optic nerve has become a little blunter in my case than in hers, 

Practically speaking, do you find that you can keep an rch ge Pag: we 
light steady, and not subject to fluctuations of intensity ?—I t that 
the advance made of late years has been very marked indeed in that direc- 
tion, but there is still something to be done. For instance, when we 
began to make experiments in the Albert Hall, the lamps exhibited there 
by Mr. Siemens not unfrequently showed fluctuations, and sometimes 
produced an unpleasant hissing noise. This was complained of at the 
works at Charlton, and though the workmen first of all said that the lam 
were as good as they possibly could be, still they contrived, when pressed, 
to make them very considerably better. We are advancing towards per. 
fection ; but whether we shall ever attain it or not is ahother question. 

As to the books in a library being destroyed by the products of com: 
bustion, have you any certain knowledge as to the effects of gas combus- 
tion upon the leather of books? Do you believe that the destruction of 
the leather is due to the products of the combustion of gas ?—I must con- 
fess that my desire to see gas employed with caution in a lib is more 
the desire to make things sure than that I have any evidence that such 
an action occurs. Many years ago complaints were made in the Athenzum 
Club with regard to the action of gas upon the backs of books. Professor 
Faraday investigated the matter, and although there may have been ¢ 
slight balance of evidence in favour of this action on the part of the gas, 
still the evidence that the gas was the delinquent was yore | feeble. 

In point of fact, I suppose heat, or hot air, will act sufficiently to 
exhaust the animal oil in leather in order to cause the deterioration that 
is spoken of ?—I know that that is the opinion of very competent persons, 

By Mr. Putzston: I am quite willing to answer it, if you put a question 
to me as to the practical working of the electric light or utilitarian pur- 
poses as against gas, but I came here oely to give evidence on the 
scientific aspect of the question. I will tell you my position. I have 
very distinguished friends connected with the Academy of Sciences in 
Paris, who send me statements on both sides of the question ; but I must 
say that I have not gone into the question sufficiently to reconcile those 
statements, for they are diametrically opposed to each other. The gas 
people make out a good case for the gas, and the electric light people for 
the electric light; they are now fighting their battle, and I have no doubt 
that when we have sufficient data from such experiments as those on the 

‘Holborn Viaduct and the Thames Embankment, we shall be able to judge 
of the comparative cost. I have paid a good deal of attention to the 
experiments reported as having been made in America by Mr. Edison. 
Mr. Edison is an uncommonly clever man, and although one sees very 
serious difficulties in his way, one would be hardly entitled to mf that he 
will not overcome those difficulties ; but I do not know that he has up to 
the present time overcome them. 

By Mr. Tatzor: I have no doubt that the Elder Brethren of the Trinity 
Board contemplate an extension of the electric light system for lighthouses 
—it is such a success that doubtless it will be applied to lighthouses 
generally. I am the adviser of the Irish Ballast Board, who have instituted 
a light, which, I confess, I think ought to have very liberal free play, and 
which has emanated from Ireland itself—that is the —— of gas to 
lighthouses. Wigham’s burner is a very beautiful addition to our light- 
house illumination; but I do not entertain a doubt that the Trinity 
Brethren regard the electric light as the light of the future at important 
stations. 

By Mr. Harpcastue: 1 believe Wilde’s electrical machines are used on 
board ships of war. 

By Mr. Hanpy: I do not think that the blue tinge in the electric light 
has thé least practical bearing upon the question of whether it is desirable 
to adoyit that light or not. The electric lights will never be exposed at 
all. If they were naked, they would be intolerable to the eyes of persons 
walking through the streets, and by simply infusing a slight yellow 
tinge into the opalescent globe which surrounds the light, you com- 
pletely get rid of the blue tinge. 

By Earl Percy: The production of nitrous fumes by the electric light 
is caused by the union of the oxygen with the nitrogen of the air. The 
intense heat produces the combustion. The oxygen and nitrogen in the 
air are in a state of mechanical mixture, but not of chemical combination. 
I am afraid, as regards public illumination, platinum will not do. The 
expenditure would be very great indeed. The intense light in the electric 
lamp is produced by the partial separation of the carbon points. The 
current requires a certain resistance in order to produce light, and this 
resistance is a space of air over which the current has to leap. It is in 
gathering up the force necessary to leap across that int rval that the 
carbons become intensely heated, and that they are enabled to give us 
intense light. If you had a continuous current, it would involve an 
expenditure of an enormous amount of electricity to attain the same 
amount of luminosity. In the case of lights produced by an alternating 
current, from the bottom to the top and from the top to the bottom, the 
point of maximum incandescence is the top of the carbon, and the lower 
carbon will mainly send ité rays obliquely upwards; the top carbon will 
send its rays mainly downwards, because it presents its most highly 
incandescent point downwards. So that, even in the case of alternating 
currents, you have not an equal radiation all round. The radiation 
obliquely upwards and obliquely downwards is somewhat greater than 
that in a horizontal plane. The Jablochkoff candle is perhaps the nearest 
approach to it; but in none have we an absolutely equal distribution of 
the radiation all round the same source of light. 

Lord Lrxpsay: Does not the Werdermann system act better than the 
others for ordinary illumination, inasmuch as there is a large carbon 
above and a small one below, so that the whole radiation would be down- 
wards towards the point where the light is required ? : 

Witness : Yes; I believe the invention of Mr. Werdermann is 4 very 
meritorious invention, but it will require further testing before one would 
be entitled to pronounce in its favour. 

Earl Percy: You said ‘it was doubtful whether gas affected books. 
Would you say the same of the gilding of picture frames, and so forth ? 

Witness : I should be rather cautious in introducing gas, at all events 
in large quantities, where the products of combustion are not well taken 
away. In our clubs, for instance—the Atheneum and elsewhere—we 
have the products of combustion taken away; but I should be ey 
in introducing gas into a library with the products of combustion mr 
However, the evidence that gas, or those products of combustion, as oat ’ 
exercise an injurious influence upon books, or upon gilding, is certainly 
not very strong. ‘ 

By Mr. Moore: I do not think the electric light would be liable to 
derangement owing to a thunderstorm; at least, means could be taken 
to make it perfectly innocuous. ; _ 

By Sir U. Kay-SuurrteworrH: The heat of the carbon points is very 
intense. Davy, in 1810, fused the most refractory substances then — 
—iridium, osmium, crystal, sapphire, and plumbago—by the powe 4 
heat of electricity. I will not say that erroneous language has been et 
but certainly loose language has been used with reference to the slight 
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amount of heat that would be caused in any apartment where the electric 
light was used. The electric light undoubtedly, in point of heat, approaches 
almost closely to the heat of the sun; but if you take the quantity of fuel 
consumed in a cértain time, itis much less in the case of the electric light 
than in the case of gas. Although the heat is very intense, there is such 
a small quantity of it that it does not produce a great heating effect. 
Sir U. Kay-ShurttewortH: Are you aware of any experiments where 
has been used in the engine employed to produce the light, and then 
it has been calculated how much light the gas would have given out, 
and how much light has actually been aouhased when the heat of that gas 
has been used to produce the electric light ? 

Witness: I am not in a position to give you figures in reply to your 
question ; but I know that exceedingly interesting observations have bos 
made at South Kensington, and I think I am right in saying that, taking 
the quantity of gas used to work an “ Otto,” or Crossiey’s engine, the 
amount of light produced by the electricity evoked by that gas is enor- 
mously in excess of that which would be produced by the gas itself. I 
take my knowledge on that score simply from conversation with Dr. 
Frankland. One can understand that it might be so, because you use not 
only the force which is ordinarily employed in producing the gas, but you 
also use all the force which is wasted in heat. 

You showed us the ignition of platinum wire by the passage of the 
electric current. Have not experiments been made to cause the ignition 
of such a wire with inferior conductors, or of alloys with iridium, and so 
on, with a view of using that instead of the carbon points as the source of 
the electric light?—I do not know that that has been proposed with 
regard to public illuminations, but I remember with the greatest distinct- 
ness seeing, some 35 years ago, a very beautiful lamp formed upon that 
principle, and exhibited in Manchester. The incandescence of platinum 
wire by the electric wire was known before Davy made his experiments in 
1810. Childers raised platinum to incandescence by his battery, and at 
the time to which I refer, which must be 35 years ago, I saw on a table in 
Manchester a lamp ignited by the voltaic current; but I do not know 
that that has been produced for public illumination. I believe that the 
loss of electricity would be inordinate with a continuous conductor. 

By Mr. Mircue.u-Henry: I believe that the bluish colour of the electric 
are is constant. At the present moment I do not call to mind what the 
colour is in other gases, but im vacuo you have the blue colour as in air. 
When the candle has been burnt in a close receiver, I do not know that 
there has been any special analysis made of the products of combustion ; 
but qualitative experiments have been made—that is to say, the existence 
of those fumes to which I have referred is conclusively established. If you 
cover an electric lamp, when burning, with a receiver, or place over it a 
long glass tube closed at the top, and then, after a time, take the tube 
away, and look along its axis against a white surface, you see distinctly 
the brown fumes of nitrous acid gas. That comes from the combustion of 
the nitrogen and oxygen of the atmosphere, produced by the intense heat 
of the voltaic are. This would, no doubt, be modified by the environ- 
ment of the gas surrounding the light. I believe that the combination 
which produces these fumes is simply due to the exalted temperature 
which enables two bodies, which otherwise exist perfectly inert side by 
side, to come together and form a compound. 

Mr. MircHe.t-Henry: With respect to the lights themselves, is it 
possible that by elevating the lights, and placing them in a central 
position, you may, for public purposes, do away with the great expense 
that is involved in having the lights as they are now upon the Thames 
Embankment, which only cast a light from side to side ? 

Witness : I think that, at all events for some time to come, we shall 
have to be content with the opalescent globes surrounding the light. It 
would be possible, of course, to raise the light so high as to render it 
inoffensive to the eye; but then light emanating from so small a point 
as the incandescent carbon points diminishes so rapidly, in accordance 
with the law of inverse squares, that if you elevate your light very much 
you enormously diminish its intensity. 

Is the electric light found to work satisfactorily to the printers and 
employés at The Times Office ?—I have never heard any complaint of it 
whatever. ‘ 

Then, as regards that place, the question is really solved; they do use 
the electric light, and find it more convenient than any other form of 
light ?—I think that is the case. 

he CHarRMAN: With reference to a very important question that was 
sted to you by the honourable member for Hastings (Sir U. Kay- 
Shuttleworth), assuming that I am right in my figures, as I think I am, in 
the experiments at South Kensington, the quantity of gas burnt in an 
engine which would have produced a 300 standard candle light, when con- 
verted into an electric light, produced 5000 standard candles of electric 
light. Is not the reason for that the fact that only about 1-300th part of 
the power in gas is converted into light, and that 299 parts of it pass into 
heat; and that it is a triumph for gas if you can burn it in any way so that 
this great loss of power in the form of heat may be converted into another 
form of light which gas does not profess to give? 

Witness : I think your remarks are of very great importance. There is 
0 doubt that the amount of emission from incandescent gas embraces a 
vast amount of rays that are entirely inappreciable to the eye; but in gas, 
Isay that this amount of what we call invisible radiation is far greater 
than in the case of the electric light. Even with the electric light, you 
cannot have this brilliant light without also this invisible emission. In 
the case of the electric light, brilliant as it is, 90 per cent., or 9-10ths of 
the emission from a powerful dazzling light consists of rays to which the 
retina is absolutely eal and the proportion in the case of gas is, as you 

truly remark, far greater. 
ven with the electric light you can take those invisible rays and con- 
centrate them in a lens, and produce a large amount. of heat out of them, 
can you not ?—Yes; and not only heat, but light again. 

Supposing that these two forms of light—electric light and gas light— 
come into active competition, is there not a large source of power in gas 
itself which is unused, and which may be employed for heating purposes 
toa much greater extent than it is at present by think so. I think that 
$8 is not to be beaten out of the field by the electric light. There are 
Mnumerable uses for gas which have still to be developed. 

That one striking experiment that a 300 standard candle light of gas can 
be converted into some thousands of standard candle light of electric 
hgh, shows that that power might be used for important purposes ?—I 
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Szconp Day—Tvespay, Aprin 29. 

(Members present: Dr. Lyon Playfair, in the chair; Mr. Adam, Mr. 
Gathorne-Hardy, Mr. Hardcastle, Mr. Mitchell-Henry, Mr. Hey- 
ite, Lord Lindsay, Mr. Arthur Moore, Earl Percy, Mr. Puleston, Mr. 

r-Stanhope, Mr. Christopher eo 
» C. William Siemens, D.C.L., LL.D., F.R.S., M. Inst. C.E., &c., said 
he interested himself in the application of electrical science since 
and, at the request of the Chairman, described several of the various 
dynamo-electric machines now in use for the production of the electric 


The CuAtrman : Without going into the details of the machines, I will 





ask you to give the Committee some experimental results; and, in order 
to make those results comprehensible, you have sted that you should 
refer them all to the consumption of gas and co y to prod 
the light of 1000 standard candles per hour. Can you give us information 
as to the experimental results on these data ? 

Witness: I have made numerous experiments, and have put the maih 
results together in such a way as to state a comparison, making the unit 
of comparison 1000 standard candles of light per hour. An Argand burner 
produced 1000 standard candles of light per hour, with a consumption of 
312°5 cubic feet of gas; and to make this gas, 56 lbs. of coal would have to 
be used in the retorts. The excess of coke produced is not taken account 
of in this calculation, but only the gaseous constituents, and so much of 
the coke as is necessary to separate those gaseous constituents from the 
coal, Then, in using a gas-engine to drive the dynamo-electric and alter- 
nating current machines—a system which is largely used—I find that the 
gas used for producing 1000 standard candles of electric light per hour is 

51 cubic feet, if the light is enclosed in globes, or only 79°6 cubic feet if the 
light is naked. The coal that would have to be consumed to work the 
engine amounts to 25°2 lbs. per hour, and if the light is naked it amounts 
only to 13°3 lbs. Therefore, comparing this with gas burnt in gas-burners, 
it stands at 56 lbs. to 13°3 lbs. in favour of the electric machine with & 
naked light, or of 25 lbs. when globes are used. In the casefof a medium 
dynamo-electric machine, driven by a gas-engine, 19°5 cubic feet of gas 
produce 1000 standard candles during one hour; and the consumption of 
coal necessary to produce this gas is 8°26 lbs. That is, respectively, the 
gas and the coal that would have to be used to furnish the mechanical 
power necessary to produce electric light to the amount of 1000 standard 
candles through those machines. If, instead of using the gas-engine, you 
drive the machines by steam, and assuming that the steam-engine employed 
consumes 4 lbs. of coal per horse power per hour, the light by the alter- 
nating machine would be produced with an expenditure of 22°6 Ibs. of coal 
if the light were enclosed in a globe, and with an expenditure of 12 lbs. of 
coal if the naked light were measured. It is remarkable to observe that 
the consumption of the gas-engine is nearly identical with the consump- 
tion of the steam-engine. In using the same machines, producing light 
by the alternating machine, and employing a gas-engine, 25°2 lbs.of coal are 
consumed per 1000 standard candles; and in using a steam-engine 22'6 lbs. of 
coal are consumed. In the case of the naked light, the consumption of coal 
is very nearly the same. It is 13°3 lbs. in the gas-engine, and 12 lbs. in the 
steam-engine, showing that the gas-engine is really a very economical 
engine, and has, moreover, the advantage over the steam-engine, that no 
boiler is employed, and that the consumption of gas commences and 
ceases the moment that the motion of the engine commences and ceases. 

I think what you intend to explain to the Committee is, that, in the 
medium dynamo-electric machine, you can get 1000 standard candles with 
the consumption of 8 lbs. of coal; whereas, if you obtained 1000 standard 
candles from an Argand burner, you would require to burn the equivalent 
of 56 lbs. of coal, or 312} cubic feet of gas 2— That is so, showing a great 
advantage, @ priori, in favour of the electric light; and, if I may add, it 
shows also that electric light becomes cheaper the more it is concentrated. 

In all these calculations with regard to the steam-engine, I see you take 
4 lbs. of coal per horse power. Is not that rather high ?—It is the con- 
sumption of a moderate-sized engine. The best results obtained by a 
steam-engine do not exceed 2} lbs. per horse power. May I add one 
remark, that these relative figures do not represent relative costs; they 
represent only relative consumption of fuel. No account is taken of the 
carbon electrodes that are consumed in working electric lights, nor of the 
wear and tear of the machine, nor of the superintendence required. It is 
not, therefore, a fair estimate of the cost of the electric light as com- 
pared with the cost of gas; it is simply a question of how much coal 
energy can be converted into electric energy, or into light. 

I suppose it would generally follow that not subdividing the electric 
light, but taking one electric light, which your experiments refer to, you 
would contend that the electric light is economical in regard to the 
amount of ene obtained from the fuel ?—It is a very economical mode 
of —— light. 

t would be considerably more expensive if your light were subdivided 
into various lights ?—The consumption of energy increases in a very rapid 
ratio, inversely as the concentration of the light. In dividing the light 
_ two lights, each will probably not give more than one-fourth of the 
effect. 

Very nearly according to the squares, or more than the squares ?—I 
think it is more than the squares. Pxact experiments are wanting on this 
subject ; but so far as observations have led me to come to a conclusion, I 
should say that it increases in a more rapid ratio than the square. 

Under what circumstances do you think that a single centralized electric 
light is applicable ?—It has been applied with, I think, great practical 
advantages to lighthouses, and it has also been applied, although to a 
moderate extent, for ship lighting. My firm have supplied some of Her 
Majesty’s ships with apparatus for producing the electric light, and I have 
applied the light to a chip of my own, the Faraday, which is one of thé 
ships for carrying the electric cable. In using it we decidedly saved a 
celiiaion in the Atlantic last year. I believe it is used to a considerable 
extent in some of the Russian war ships. 

Is it not the case that the Board of ‘Trade regulations at the present time 
prevent ships from using the electric light ?—Thatis so, but I believe that, 
if there were no restrictions, the electric light would be used upon all our 
great Atlantic-going steamers. We have found, in practice, one precaution 
to be necessary. The electric light should be fixed higher up than the 
ordinary lamp is usually fixed, in order not to throw a glare of fight upon 
the surface of the water near the ship, or else the effect produced by the 
light being so near at hand is that it rather prevents the eye from recog- 
nizing distant objects; but if you put the electric light somewhat higher 
on the mast, that inconvenience, or drawback, is converted into a positive 
advantage, because, by the aid of the electric light, distant objects are 
revealed. An electric beam will illuminate the sea for about 24 miles 
round on a very dark night, or rather a foggy night. The lighthouse lights 
penetrate much farther than that. 

Has the electric light been employed for the lighting of warehouses ?— 
A good many applications of the light have been made in the case of large 
warehouses and large works ; and we find that we can carry on, by means 
of the electric light, many operations which cannot be carried on usually 
at night time. The vision is so much more distinct, the differetice of 
colours comes out so much more perfectly with the electric light, and, 
generally speaking, the amount of light is so very much in excess of what 
oo can reasonably produce by gas or oil, that, for all works aid ware- 

ouses, and quays, the electric light is of undoubted advantage ; and, in 
order:to be cheap, it ought, according to my view, to be centralized. I 
consider that in large places, such as public halls, or large rooms, and 
churches, a centralized light may be used with advantage. 

I know you have been recently making experiments in large halls, and, 
amongst others, in the Royal Albert Hall. Would you state what, in 
your opinion (and, of course, you are an advocate of electric lighting), is 
the advantage of the electric light, over other means of lighting, a 
crowded hall ?—There are several specific —— First of all, there 
is an advantage in relative cheapness. In the rt Hall we have the 

























































OD Som 





—~on2 esr os 


aie re SS ae 











eee = 




















678 


THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT. 








(May 6, 1879, 





means of testing this point very accurately. _The consumption of gas per 
night is 43,000 cubic feet; but inasmuch as, in case of accident, a little of 
the gas is left on when the electric light has been used, the saving of gas, 
as indicated by meter, has been 25,000 cubic feet each night. The electric 
light, including the getting-up of steam, making ready, and the time lost, 
has involved an expenditure of 20 cwt. of coal each night, which, at £1 
per ton, would represent an expenditure of £1. Then the carbons used 
in the lamps amount to 7s. 6d., which makes £1 7s. 6d. Against that 
must be taken the cost of 25,000 cubic feet of gas actually saved on the 
meter, which, at 3s. 6d. per 1000, would represent an expenditure of 
£4 7s. 6d., leaving a balance in favour of the electric light of £3 per 
night. Out of this the greater additional cost of attendance will have to 
be org which, however, does not amount to probably more than 10s. per 
night; leaving a clear balance in favour of the electric light of between 
£2 and £2 10s. per night as the actual result. 

Does that take in the expense of the engine and of the labour, because, 
in the gas that you burn there is included all the expense of the stokers 
and the purifiers, and the men connected with the gas-works ?—That is 
included in the price of the gas, and, therefore, a margin must be put on 
against the electric light, but not a capital expenditure. I think the 
capital expenditure is less with the electric light, probably, than with 
the gas light; and even the gas-fittings themselves would be nearly as 
expensive as the establishment of the electric apparatus. 

© you consider that, in addition to economy, under such circumstances, 
there are any sanitary advantages?—I believe there are considerable 
sanitary advantages from the broad fact that, if the electric light is em- 
pe hardly any oxygen is consumed. The electric lamp in the Albert 

1 consumes, during the night, perhaps a quarter of a pound of carbon; 
but it is well known that, in a cual and well-lighted hall, the gas 
burnt for illuminating purposes consumes perhaps four or five times the 
amount of oxygen that is consumed by the people in the hall. I mean 
that the gas-burners add four or five times to the impurity which the 
people, by their breathing, would produce in the hall if there were no gas; 
and that, therefore, only one-fourth, say, of the amount of air has to be 
added in order to replace the air consumed within the hall. That means 
a diminution of draughts, and also it implies the prevention of the emana- 
tion of sulphurous acid, and other obnoxious vapours, which we know are 
inseparable from the consumption of gas. 

On the other hand, do you not give off a little nitrous acid vapour with 
your electric light ?—That is a question which requires investigation by 
physiologists, but no inconvenience has as yet been practically experienced 
to my knowledge. 

With regard to another effect in a large hall, which may be of import- 
ance—viz., the temperature—will the electric light produce as much heat 
as the gas required for lighting the hall would produce ?—A very small 
fractional proportion of it only. The electric light, no doubt, is the result 
of a very intense heat, but that heat is concentrated almost in points; and 
the result is that the rays themselves are mostly luminous rays, and, 
relatively speaking, to a very small extent heat rays, which are rays 
generally of smaller amplitude. The chief cause of difference, however, is, 
that in the electric light very little actual combustion takes place ; and it 
is the result of combustion that produces the bulk of the heat in lighting 


by gas. 

- the Albert Hall has there been found an unexpected effect in the 
electric lighting, as regards the acoustic properties of the hall ?—It has 
been observed to me by several gentlemen who have been present, that 
the sounds seemed to travel better when the electric light was used; in 
fact, one gentleman said that it was exactly like a concert by daylight. 
The only cause that I can assign to it is the absence of the production of 
vapour. The diminished amount of the currents of air traversing the 
atmosphere within the hall causes the sound to travel in an undisturbed 
manner, and thus gives a more distinct impression of the sound at a 
greater distance. 

Is there, in your opinion, ——— in the colour of the electric light that 
renders it more or less suitable for illuminating purposes ?—It is nearly a 
white solar light, and, therefore, it enables us to see all colours in their 
true light. However, in the electric arc, a blue light and the actinic rays 
predominate, to some extent. The blue light falling upon a delicate lady’s 
skin would not improve her complexion; but I believe this evil may be 
remedied. I have lately tried gold reflectors, and by reflecting the bulk 
of the electric light by yellow or gold reflectors, the blue rays are prin- 
cipally absorbed, and the yellow rays are substituted. It appears to me 
that it is the prevalence of the blue rays falling upon a perhaps yellowish 
complexion that produces an effect of green, which is not becoming under 
all circumstances. But, apart from that, the electric light possesses un- 
doubted advantages ; you see everything in its true light. 

Is there any smoke connected with the electric light as compared with 
illumination by gas or other means ?—There is no smoke, and, therefore, 
our halls, and all the fittings, the curtains, and so forth, would remain 
clean much longer if the electric light were used than is the case at 
present. 

With the extreme brilliancy of the electric light, would not an unpro- 
tected centralized light be very trying to the eyes ?—I am of opinion that 
the electric light should never be placed in the line of vision, because it 
is too brilliant to be endured by the eye, and if it has to be softened by 
surrounding semi-transparent materials to the point of being bearable to 
the eye, its chief advantage is gone. If it is reduced to the brilliancy of 
gaslight it will be an expensive light, as its cheapness depends upon 
concentration. Therefore, I would, as faras possible, place the electric light 
so high as to be beyond the line of vision; and I would then protect it 
against the possible direct vision by partial obscuration, putting in semi- 
ey material to intercept the line of direct vision, but allowing the bulk 
of the light to proceed into the hall or building without such obscuring 
media. In the various attempts which have been made to apply the 
electric light—for instance, on the Thames Embankment, in all but one 
light—there is an obscuration of the lights by glass globes. This very 
largely diminishes the intensity of the light. There are several canses 
militating against the light as placed on the Embankment. In the first 
place, using an alternating currents cause aloss of dynamicaleffect. Again, 
the subdivision which is necessary, in order to make the light bearable in 
the positions where it is placed, renders a loss inevitable. Again, sur- 
rounding it with semi-transparent glass causes a further loss of 50 per cent. 
So that, altogether, probably only 10 or 12 per cent. of the electric light 
energy is utilized if the electric light is placed in the position of the gas- 
— These considerations conduct me to the conclusion that the 
electric light, in order to be advantageously applied, should be 
placed, as far as possible, at a similar angle and in a similar 
position to the solar light; that is to say, that it should be placed 
very high under reflectors, in order to spread the light over a considerable 
area. It is very true that if you put it very high you diminish the inten- 
sity in the er eg of the square of the distance ; but th!s diminution 
implies no loss of light, because, if you place the light »: double the 


ee only one-fourth of the amount of light will fall, but the area lighted 
ill have been increased four times; so that the total amount of light 
presse or produced in the _ place from the source of light, will be 
the same. 


he amount of obscuration in traversing a few yards of addi- 








tional atmospheric air implies no appreciable loss, if you have an area 
large enough for distribution; and =. in placing the light high, all 
the rays that would otherwise go upwards can be intercepted and thrown 
downwards. 

How do you explain the very great difference between the results which 
you have stated to us and those which have been obtained by practical 
experiment, for instance, on the Holborn Viaduct ?—By the difference in 
the application of the light. If, on the Holborn Viaduct, central lights had 
been used, placed at a considerable elevation, and under reflectors, I 
believe wa a much more advantageous practical result would have been 
obtained. 

In the cases of hails and large places, central lights would be possible ; 
but how could you have central lights on the Thames Embankment, for 
example ?—They would have to be placed high by erecting high posts at 
considerable intervals; or, in the case of lofty buildings being near, they 
could be affixed to those buildings, care being taken that the effect of at 
least two central lights should fall upon any one point, with a view of avoid- 
ing intense shadows. 

A 20-horse power engine now lights only 20 lights ; but I have received 
a letter from the Engineer to-day, saying that the experiment is to be made 
on the Thames Embankment, with almost the certainty of success, of 
working 40 of these large lights with a 20-horse power engine. That 
would not be a very costly mode of lighting, would it ?—No doubt it would 
be better. Yet one of those lights confined in a globe produces not more 
than, say, 160-candle power, while the central lights in the Albert Hall 
produce 30,000 candles. There are five lights of 6000 candles each, and 
those 30,000 candles really produce the effect which is usually produced 
by gaslight representing 42,000 candles. F 

You have made an apparatus for subdivision which you described at 
the Royal Society, if I remember rightly ?—I read a paper not long ago on 
an apparatus which subdivides a light perfectly well. There is no in- 
superable difficulty about it, and I believe that the time will come when, 
if the light is used in large centres, and sent into districts, it will be 
necessary to subdivide it; although that subdivision should, in my opinion, 
not be carried beyond the limit of absolute necessity. 

With regard to the question of having central stations of electric energy, 
how would you think that this is likely to be brought into practice in the 
future ?—I believe that if central dynamical stations were established in 
densely populated neighbourhoods, the current could be divided within 
a circle of, say, two or three miles diameter without any appreciable loss of 
energy. You would require large conductors, but they would be capable 
of transmitting very large amounts of electricenergy. Imay here mention, 
perhaps, that two years ago I suggested, as a mere thought, the possibility 
of carrying power from a large waterfall to a distance of some 20 or 30 
miles, for distribution ; and I then came to the conclusion that it would 
probably require a conductor or copper rod of three inches in diameter to 
convey the energy of 1000 horses. But further consideration has led 
me to the conclusion that a vefy much smaller conductor would be 
sufficient for that purpose. In fact, the only limit to the transmitting 
power of a long conductor is its liability to become heated, and in trans- 
mitting an electric current through a conductor, a portion of the dynamical 
effect of the energy is lost and converted into heat, which heat accumu- 
lates in the conductor, and has to be disposed of. This amount of loss 
Dr. Hopkinson has lately shown to be very small; it certainly does not 
exceed 10 per cent., if the total resistance of the conductor is only suffi- 
ciently small. One-tenth of the total power.employed at such a station 
to heat the conductor, if that conductor is exposed to the atmosphere, 
would represent a very large power indeed; so that I now believe that a 
conductor of 2 inches would probably suffice to convey electric ap | equal 
to 1000-horse power to a distance of 30 miles. I think the gas and water 
pipes would be excellent return conductors, and if a number of central 
stations were to connect with these large masses of metal under the streets, 
the resistance of the return circuit would really become nil; and they 
would not only not be available, but they would be extremely economical, 
in an electric point of view, as return conductors. ' 

You would require to convert the gas companies into amiable friends, 
would you not, before you would get permission to use their pipes for the 
return currents?—There would be the water companies to set off against 
them. 

Of course, your engines might work only at night to produce the electric 
light ; but, supposing that your engine was working day and night, could 
you find any use for the electric energy during the day ?—I believe it 
could be used advantageously for the distribution of power, and especially 
for the smaller users of power, in a populous district—turning sawing 
machines, turning lathes, and light machinery of various descriptions. 
But I may here mention that, in consequence of a conversation I had with 
Sir William Armstrong sometime ago, he has, at his place at Craigside, 
made an application, upon a small scale, of the power of a waterfall for 
lighting his library during the evenings, and working, I think, light tools, 
such as lathes or sawing machinery, during the daytime; and this appli- 
cation is, so far, quite successful. 

Power transmitted in that way, I suppose, would sustain much less loss 
in its application to small machinery than the ordinary transmitted power 
of a steam-engine ?—I believe it would be the cheapest mode of trans- 
mitting power to a considerable distance. The experiments which we 
have made give a result of a loss of 50 per cent.; that is to say, 5-horse 
power applied to a dynamo-electric machine produces, roughly speaking, 
2}-horse power at a distant point. The results lately obtained in the 
experiments by Mr. Schwendler and Dr. Hopkinson would lead me to hope 
for better results than that; but still, taking the loss at 50 per cent., if 
would follow that that, say, 100-horse power engine, at a central station, 
which could be worked with a consumption of 2} lbs. of coal per horse 

ower, would produce at a number of points power at the rate of 5 lbs. per 

orse power, which would still be an economical result for a small amount 
of power. ; 

gap osing that electric lighting is extended, would there not be — 
difficulty in respect of the interference with the telegraph wires — 
are now so widely distributed through the country) by the wires whic! 
transmitted the inductive currents from your machines ?—At first sight it 
would appear that there would be considerable danger, because the 
electric currents employed are very powerful; but a little consideration 
will, I think, suffice to divest the mind of that fear. The coutinnes 
current passing through a conductor exercises no inductive effect upon t FH 
wires in the neighbourhood, except at the moment of its starting “tal 
stopping. An alternating current would, no doubt, exercise very pow® h 
inductive effects upon other wires, such as telegraph wires, in the neig ‘s 
bourhood, but continuous currents would not; and as continuous currents 
would probably only be resorted to for conveying electric energy to & 
considerable distance, it would be quite sufficient if attention were _ 
fined to their consideration for that purpose. There might, of ptr 
loss by leakage from one wire to the other; but that could Peper 
— by reasonably good insulation, or by putting the lighting W’ 
above ground. : . on 

Supposing that the electric light comes into operation, Se! _ 
and many of its advocates think will be the case, for practic Pp ‘ 
poses, do you think that it will produce a great effect upon gas consu Pp 














--- toe ee Monks oe 


ci 


Bee 


See recovered ms ocesrezsags 


Bee Ss 

















































































May 6, 1879. 


THE 4OURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT, = 679 





tion ?—I do not think consumption would diminish, and for various 
reasons. In using the electric light in public halls and in railway stations, 
the eye would become quite accustomed to the brilliancy of the light, 
and would not be satisfied with the dim light, either in passages or in 
streets, where gas lights might still be employed. We have already had 
an illustration of the electric light in that respect. Since its introduction 
the gas companies have fixed in several of the thoroughfares of this 
Metropolis much more intense gas lights ; and I believe the same reaction 
upon gas lighting would extend to our passages and bed-rooms, and 
domestic offices of every description. Then, again, gas may be used, not 
only for lighting, but for conveying effects of heat, and, as we have seen 
lately, of power, with great economy; and the gas companies would pro- 
bably give more attention to these applications of for cooking, for 
heating, and for producing power, by gas-stoves poh gticce ls meng than 
they bave hitherto done. The use of gas-engines for the production of 
moderate lights is a very easy and a very economical mode of getting your 
electric light. _ 

In fact, by using the very large amount of invisible, or heat-raising gas, 
you convert all those heat rays into light rays, through the dynamic 
machine ?—That is the case, and there is produced with a cubic foot of 
gas a very much greater total effect of light—about ten times as great. 

Is electric lighting only a thing of the future, or is it getting now into 
economic use ?—For domestic purposes it is still a thing of the future ; 
but the electric light has already found many practical and useful appli- 
cations, such as I have already stated, for lighthouses, ships use, works, 
and warehouses; and there have been a good many applications made 
throughout the country for these purposes. My firm have supplied, 
altogether, light machines to the value of £57,000 within two years, but 
chiefly last year. 

Lord Lixpsay: With reference to what you said with regard to the 
electric light being largely used in warehouses and enclosed places, do you 
consider that, in the case of a naked light, there would be any cape 
from flakes, or splinters, or sparks of the ignited carbon falling off ?— 
Guards will be necessary to catch any sparks; but I may perhaps here 
mention that I think the electric lamp is susceptible of great improvement. 
I believe that the current-producing machine is very advanced, but that 
the lamp itself will be very materially improved. 

; You made one remark which struck me—namely, that the electric light, 
if reduced to the light of gas, would be an expensive light. That is going 
on the assumption that all the electric light which is used either for 
domestic purposes or for public illumination is very much in excess of 
what is actually needed, is it not ?—If the electric light were placed in the 
sition of a gas light, it would be inconvenient to make it much more 
rilliant, because the gas light is apportioned there for its use. For street 
illumination, the electric light should be placed at a very considerable 
elevation—at such an angle that the ordinary line of vision would not fall 
upon the source of the es 

That would be very difficult in a long street, would it not ?—There 
would be shades to cut off the direct rays. 

Speaking of the question of the subdivision of the light, you said that 
there was no practical difficulty, except the cost. Supposing that we had 
ten lights at work in different rooms say, and a certain number of those 
lights were not required, there would have to be an interposition of an 
equivalent resistance for each light put out; would not that be the case, 
supposing that the remaining lights were not to be increased ?—Yes, that 
would be so. And, consequently, the lights which were put out would 
cost a8 much as though they were lighted, if several lights were put on 
the same electric circuit; but hitherto we have put central lights upon 
special circuits, and the putting out of a light would mean the breaking 
of the circuit, or the stoppage of a machine. 

But could that practically be done for domestic illumination? You 
would have your main conductor in the street; would you take a special 
branch wire for each room off the main conductor ?—In making a large 
establishment of electric light, it would be necessary to put a succession 
of lights upon the same circuit; but those would probably branch off a 
main conductor, and each branch would be provided with a current 
regulator, so that it would work under all circumstances with a given 
amount of current. If the electro-motive force of the current increased 
in consequence of a diminished resistance, through the stoppage of some 
of the branches, an extra resistance would have to be put into each branch 


circuit. 

So that, in point of fact, a resistance equivalent to the action of the 
light is put in, whether it is burning or not, otherwise you have an 
increase of light in your other lights, if they are on the same circuit ?— 
There would be a certain amount of electric energy lost, and, therefore, 
the cost is nearly the same, whether the light is burning or not. 

I should like to ask you a question that I put to Professor Tyndall, as 
to the photometrical determination of this light. It is the case, I believe, 
that the value of the light varies, under certain circumstances, with the 
angle at which you examine it ?—Yes, that is so. According as the 
carbons are placed in a certain direction, you get an enormous increase of 
light, because, in the one case, more of the ignited surface is exposed in 
the direction operated in. 

In point of fact, the carbon which is farthest from the eye, under such 
circumstances, acts as a reflector to the effect which is produced from the 
nearest carbon?—Yes ; it is chiefly the intensely heated surface of the 
carbon itself which appears to be the source of light, but it is also really 
the carbon which is in transit from the one pole to the other. 

You spoke of the lights at the Albert Hall having a value of 30,000 
candles. Do you conailen that a unit, such as one candle, is a good one to 
use in the case of such large amounts, when you have to compare one 
candle to 6000 ?—Provided that you always use the same unit, I do not 
See grave objections. We stand in need of a better unit than the candle 
unit, no doubt ; and probably you yourself are aware of poet ag ape made 
by Mr. Louis Schwendler to have an electrical unit. Still, the question 
before the Committee is, perhaps, not seriously affected by this question 
of unit, provided the two sources of light are referred to the same unit. 

I think possibly we might have to consider the question of the 
Setemteteical process, in case the Committee think it desirable to give 

ities to municipal corporations and others for electric lighting. There 
would have to be a new standard unit, as it were, established to work the 
eléctric light, the same as the gas light is now worked. Do you think 
there would be any practical difficulty in the determination of the 
photometry, or rather of the value of the light, that companies should be 
~~ to provide, in the view that the value of the light varies accordin 
to the angle at which you get it ?—The total amount of light emitted woul 
be really the sum of the lights given out in all directions, and I do not see 
any great difficulty in ascertaining that sum. By good reflectors, for 
a the light transmitted in all directions may be united in one 

irection. 

Practically speaking, have you found that the electric light is getting 
More steady, or rather not so liable to fluctuation as it was, say, at the 

nning of last year, when the experiments were commenced ?—It has 
hot been entirely brought under control yet. I have seen electric lam 

y steady and perfectly noiseless going on for many hours; but the 

and thé carbop«, such as have hitherto been used generally, are sus- 





a little and fluctuates. In the Albert 

considerable, because the lamps aré 150 feet above the floor of the hall, 
and cannot be regulated; they are, moreover, in the ventilator, where 
very powerful currents of air pass the lamps, and are apt to flow about the 
electric arc. Those are two difficulties appertaining to this particular 
application, but it is perhaps all the more interesting to follow out the ex- 
periment under these difficult circumstances. I may perhaps here mention 
that I have for some time conducted experiments with a view of getting a 
lamp without the carbon cylinders, substituting for the negative pole a 
copper tube, through which water naturally circulates; and I find that I 
get rid of the inconvenience of one of the poles, and am enabled to sub- 
stitute for the other pole a cylinder in lieu of a mere stick of carbon. 
Those experiments have not yet resulted in a lamp that has been applied 
to practical uses, but they show that great improvements are possible in 
that direction, and I have not the least doubt that these little troubles 
will be entirely obviated in the future. They are incidental to the novelty, 
rather than to the science of the invention. 

Mr. PuLeston: You remarked, just now, that a collision was saved by 
the use of the electric light. Might not an improved system of gas light- 
ing have age sey the same effect? Are you able to speak definitely on a 
subject like that ?—Any brilliant source of light would produce the same 
co wg only it is difficult to get such brilliancy of effect by other sources of 

8 


ceptible of variations, and qocenionalty it will happen that a lemp hisses 
all especially, those difficulties are 


For example, I think you referred to the new gas lights in Regent 
Street and in Queen Victoria Street. They are said, are ‘they not, to give 
brilliancy equal to that of any electric light ?—They give, perhaps, equal 
brilliancy to a subdivided electric light, such as has been used at the 
Holborn Viaduct; but such a light would represent perhaps 150-candle 
power, whereas the electric light, as used in the Albert Hall, represents 
6000-candle yey and the electric light, as placed in a lighthouse, repre- 
sents as much as 11,000, and even 14,000-candle power. ft is difficult to 
conceive a plan by which such enormous development of light could be 
produced by any other means within a small compass. 

_ Does not that go to show that it is still difficult to make the electric 
light applicable to all purposes for diffusing the light, as it were, in the 
streets?—The question of the diffusion of light in the streets would, in 
my opinion, depend upon the position given to the electric light. A much 
more brilliant light could be utilized by putting it mach higher; perhaps 
twice or three times the height of the present lamps. That would enaile 
us to place the electric lamps at more than doubie the distance apart, 
with reflectors on the same principle as in the case of a central light in a 
hall. Of course, the reflectors in that case, being high, would intercept no 
light that could produce any useful effect. 

Has your attention been called to the experiment made in Billingsgate 
Market, in the City, and are you aware that it was reported in the papers 
at the time that it was an experiment that was very well tried on two 
occasions, and that it was found to be utterly useless, or at least that all 
the people in the market stated that it interfered with the look of their 
fish, besides not giving the lighting power they obtained from the gas ?— 
In that case it was a subdivided electric light, and, I believe, was placed in 
nearly the same position as that occupied by the gas-lamps, and there 
inconvenience might arise. Looking at one moment at the brilliant 
source of light, and at the next moment upon the fish to be sold, the eye 
would not be in a fit state to see the objects with proper distinctness. 

_ The ordinary reader, like myself, who has perhaps not paid any atten- 
tion to the scientific part of the subject, has noticed only that the electric 
light is too dear to be used for practical purposes in halls or public places, 
or anywhere else at present. How do you reconcile those statements with 
your calculation that the electric light is cheaper than gas ?—This seems to 
corroborate my view, that the electric light should be centralized rather 
than subdivided. I think that in all cases where it has been centralized 
it has been a cheap light. My own works have been lighted for a con- 
siderable time by the electric light, and I find it a very cheap light. 

What would be the effect upon us all sitting down in the House of 
Commons, supposing we were lighted by electric light from above? Now 
we suffer a great deal, and are obliged to keep our hats on to counteract 
the effect oF the gas ?—The least offensive mode of lighting a chamber, I 
find, is by throwing the light against the ceiling. If the ceiling is white, or 
light, then the source of light is not seen at all, or very dimly seen, and 
the light is reflected from the ceiling and the sides of the apartment. It 
would probably not be applicable in that form to the House of Commons ; 
but it would be possible to modify the electric light in such a way that the 
eye from no part of the House would be incommoded by a direct ray of 
light. 

‘Then, as to its e egprreen to dwellings, it would, I oumposs, be a work 
requiring some further experiment, and a work of some difficulty, before 

ou could hazard an opinion as to its being used in dwellin agente | 
instead of gas. For instance, the expense of keeping the carbons and all 
the machinery in order would almost prohibit its being used generally in 
dwellings, would it not?—There would not be much machinery, if central 

umping or power stations were adopted. The consumer would only have 
is electric candle or his electric lamp to keep in order, and that would 
not involve any very serious difficulty. But if you subdivided the electric 
light, I think it, perhaps, Would become an expensive light. My attention 
has been called to some of the more recent experiments of Mr. Edison, and 
to the success which he is stated to have achieved in subdividing the 
light, and making it applicable for rooms and dwellings, and so on, with 
eat ease and cheapness, and I think Mr. Edison can, no doubt, produce 

y these means a very steady and possibly an agreeable light. Dynamically 
speaking, I think he has to prove his case as yet. Our experience, as far 
as I can judge from my own, leads me to an opposite conclusion to that 
which is said to have been the result of Mr. Edison’s recent experiments. 
The dynamo machine Mr. Edison proposes, I think, is not promising. 

Mr. ArrHur Moors : You spoke of the ordinary gas expenditure in the 
Albert Hall being 43,000 cubic feet per night, and of the saving of gas, when 
the electric light was in use, being about 25,000 cubic feet per night. I 
suppose that when the apparatus was in more perfect order, and better 
established, there would be a much larger saving, and, in all probability, 
you would be able to dispense with gas in a great many cases where 
at present you are obliged to have it ? 

itness: Yes. The upper circle of gas lights are left on, in case of 
accident, and to give a little additional light to the recesses in the picture 


allery. 
’ I + that the saving which you allege at present exists would be 
am larger if there were a little more confidence, and a little better 
management in the use of the electric light, and that in course of time you 
would hope to have a much larger saving ?—Theo indicates a much 
larger saving; but I think we should hardly ever be able to dispense with 
gas in the passages and entrances. It can be done; but gasis an extremely 
convenient agent for all such applications. : 
Would there be any great advantage in the use of the electric light, 80 
far as safety to human life is concerned, in theatres and public buildings. 
Would there not be a considerable balance of advan if the whole of 
the theatre was lit by one light from the ceiling, i of by the ithu- 
merable jets of gas that theré are now rounda theatre ?—If gas were not 
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so well established, I should say that the balance would be very largely in 
favour of the electric light ; but, of course, if gas-pipes are made perfectly 
secure, and there are no leakages, and care is taken, there is no danger in 


as. 
. Mr. Harpcastr£: You were asked with regard to sparks which are 
thrown off from these electric lights. Are they of such an extent as to 
create the risk of setting fire to woodwork in the neighbourhood of them, 
or is it merely that they would be disagreeable from dropping down ? 

Witness : It would be always necessary, at least with the — lamps, 
to provide some means of catching these little fragments of eated carbon. 
It is not a burning mass; it is simply a heated mass of this dense carbon, 
which sometimes splinters off and falls, and if whilst still hot it fell upon 
some inflammable substance, it might certainly set fire to it; but it is not 
bree 4 provide the means of catching those fragments in the electric 

amp itself. 

Take, for instance, the lighting of the Thames Embankment. What, in 
your opinion, would be the distances apart and the heights at which the 
electric lights ought to be placed, so as effectively to light it ?—It would 

robably vary according to the situation; but I would place them ata 

istance of probably 100 yards, and at such a height as I could command 

—probably at not less than 15 yards, if that could be obtained. 

o you think that it would be necessary, with the power which you can 
command in electrical lighting, to have your lamps so near together as 
100 yards? Could you not increase the power of the lights and the dis- 
tances apart ?—If a greater height could be obtained, I think it would be 
advantageous to increase the distance between the lamps horizontally ; 
but the one dimension must, to a great extent, fix the other. 

In the partial lighting of a town, would there not be a considerable dis- 
advantage in the excessive shadows thrown into cross streets by the 
electric lighting ?—There should always be two centres acting upon any 
one point ; and in that case any object would throw one shadow from this 
side, and another from that side, and the result would be that there would 
be no shadow at all produced on the pavement. Of course, in bye-streets 
the effect of the light altogether would only be a derived light. If the 
house opposite the bye-street were brilliantly illuminated, that would 
throw some light into the bye-street; and in that respect the electric light 
would have an advantage over the gas light, which gives no diffused light 
extending beyond the immediate neighbourhood of the light. 

Earl Percy: You said that the electric light is cheaper the more it is 
concentrated. Am I right in understanding that the loss of power depends 
upon the subdivision of the light, rather than upon the distance which the 
current has to travel ?—Both of those conditions have their effect. Dis- 
tance does not, a priori, imply loss of power—it implies weight of con- 
ductors ; but subdivision of the electric light implies a loss which cannot 
be obviated. In dividing the focus of light into two foci, each of these 
two foci would not give half—probably one-fourth—the amount of light 
produced by the original focus. 

How long a time does the electric light burn at the Albert Hall ?— 
Four hours nearly. 

If you required an electric light to burn much longer than that, there 
would be a difficulty, would there not, in renewing the candles ?—The 
carbons of those lamps would burn six hours, but it is quite easy to con- 
struct—at any rate, 1 am now constructing a lamp which I hope will burn 
20 hours. 

You spoke of the eye becoming so accustomed to the electric light that 
it would not be content with the amount of light which is now to be 
found in the passages connected with those buildings in which the electric 
light is used; and I think you inferred from that, that more gas would 
be used in those places than is used now, and that, therefore, the gas com- 
panies need not be afraid of the competition of the electric light. That is 
rather a disagreeable prospect for those who have to pay for the gas, is it 
not, if they have to pay both for the gas and for the electric light as well ? 
—Yes; but perhaps gas would be a little cheaper, and I think it will 
virtually become somewhat cheaper, for gas companies admit that they 
can produce it at a much lower rate. Besides, there will be the enjoy- 
ment of the better flood of light. 

I think you said that you had furnished machines to the amount of 
£57,000 within a short space of time. Were those entirely for England, or 
for other countries? — They were not entirely, but were mostly for 
England, 

Can you state approximatively what the number of the machines is ?— 
It is 475 dynamo-electric machines—441 for continuous currents, and 34 
for alternating currents. 

_ Mr. Gatnorne-Harpy: You told us that, in your opinion, the electric 
light should never be placed in the line of vision, and that it should be 
placed high, because, if it is reduced in brilliancy, the chief advantage is 
gone. Does not that really come to this, that for anything like narrow 
streets and spaces the electric light is not a suitable light to use, whatever 
it may be for open spaces and large wide streets ? 

Witness : I believe not. I believe that, for the present, at least, it is 
a for large places and large halls, and places of that description. 

ith reference to the application of the electric light to theatres, at the 
present moment, at any rate, there is a great difficulty in reducing the 
volume of the light, and suddenly turning it upor down, as you can in the 
case of gas. It would not be suitable, for instance, for such purposes as 
pen and sidelights on the stage, which require constant changes, 
accor’ to the action of the piece ?—It would, at any rate, have to be 
differently managed. To a certain extent the intensity of the current 
would modify the light, but it would not be so thoroughly under control 
as gas in that respect. It is very easy to put it out and to put it on again, 
but it is not so easy to modify its intensity. 

It is not at present easy, whatever it may be in the course of future ex- 
periments, greatly to modify the brilliancy of the light ?—It does not offer 
the same facilities as gas. The electric arc cannot be varied in its intensity 
and brilliancy so r y as gas; but if the light is produced by igniting 
a piece of iridium or platinum wire, then it is easy enough to modify the 
current so as to give = small amount of radiated light. But up to the 

resent, at any rate, lighting with platinum or iridium has hardly gone 

eyond the experimental stage. 

And therefore this invention of Mr. Edison’s may turn out to be perfectly 
satisfactory; but until we have seen it, it is difficult to judge from it 
whether a Jight has yet been found suitable for such things as the foot- 
Seolteotion sidelights of K. bros oir — — are a great many 

ations remaining for gas; but for large applications I believe the 
electric ye quite ripe for ee. shines 

_ But so as you keep a dual system of lighting, either in a house or 
in a theatre, or elsewhere, you get rid, to a great extent, of the advantage of 
cheapness, do you not ?—The uses ped ged are so numerous that, although 
the electric light might be introduced to a very large extent, gas-works 
will not be the less useful. At present gas is little used in drawing-rooms, 
on account of the heat and inconvenience that it produces. It might be 
—e_ vail the 7 ved pape ose house, the electric light would 

ome in, an at gas lighting wou e used E 
iieisend: einen aw gntng , nevertheless, for passages, 

Mr. Harpcastiz : With regard to the praetical lighting of the Thames 
Embankment, is it your opinion that the best way of lighting it by the 











electric light would be by the erection of posts of about 45 feet high, at 
intervals of 100 yards? 

Witness: Yes. 

Could tcc form an idea as to the expense of oes it in that way, as 
compared with gas lighting ?—That question would nt upon another 
—viz., the question of brilliancy. The light itself would be produced at a 
cheaper rate, and if the application were a large one—that is to say, if the 
general expenses of maintaming a power station were divided over a great 
many lights, I believe it would be a cheap mode of lighting a — ablic 
place like the Embankment; but the question of expense would depend 
greatly upon these secondary questions. 

Would an area like the Embankment be sufficient to require the use of 
one power station devoted exclusively to it, and would the electric light 
be a cheap light under those circumstances?—Yes, I think so. If the 
whole of the Embankment and the adjoining places were to be compressed 
into one system of lighting, I think it could be done cheaply. 

Do I correctly understand you to say that it could be done actually 
cheaper than lighting with gas, supposing, for instance, gas lighting as 
effective as the lighting of Waterloo Place with Argand burners ?—Yes, I 
believe it could. 

(To be continued.) 


Miscellaneous Actos. 


METROPOLIS WATER SUPPLY. 
The following are the returns of the Society of Medical Officers of 
a on the Composition and Quality of the Metropolitan Waters in 
pril, 1879 :— ‘ 









































| ‘. Hardners 
| ‘Total Oxygen Nitro-| ammonia. (Clark’s 
NAMES OF | Solid the —_ Scale). 
Water ComPAnigs. — Organic As Ni-) «.. | or. | Before| After 
| Gallon. ee line. | ganic. be = 
Thames Water Companies. | Gra. Grs. | Grs. | Grs. | Grs. | Degs.| Degs. 
Grand Junction. . . . . «| 19°70 0°026 | 0°135 | 0°000/ 9-005; i4°8 | 3°3 
West Middlesex, . . . ~ ~| 20°90 0°015 | 0°105 | 0°000/0°003| 14°8 3°3 
Southwark and Vauxhall. . .| 19°80 | 0°047 07126 9° 000 | 0-006 14°3| 3:3 
Chelsea ji ew’ Orne “ove 0°052 | 0°114 0000 | 0-008 13°7 3°3 
Lambeth... «+0 2 0 ¢.0} eae 0°044  0°155 | 0°000 | 0°008; 14°3 |. 2°8 
Other Companies. } | | 
ae. so 2 es es 8 8 CL 0°005 | 0°315 | 0°000|0°003; 17°6 51 
New River . . . . « « «| 21°50 | 0°008 | 0°135/0°000/0-003| 14°3 3°3 
East London. . . . ss .| 21°40 | 0°028 | 0°165 0000 | 0-006| 14°8 | 2:8 
} ' 
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Note.—The amount of oxygen required to oxidize the organic matter, nitrites, &c., 
is determined by a standard solution of permanganate of potash acting for three hours. 
The water was found to be clear and nearly colourless in all cases. 
C. Meyrmotr Troy, M.B. 





NORTH OF ENGLAND GAS MANAGERS ASSOCIATION. 

The Fourth Half-Yearly General ee of this Association was held 
on Saturday, April 26, in the Board-room of the Newcastle and Gateshead 
Gas Company, Neville Street, Newcastle-upon-Tyne—Mr. J. Hepwoxts, 
of Carlisle, President of the Association, in the chair. 

Among those present were Messrs. G. A. Allan, Willington; T. Allan, 
Glasgow ; W. Allan, Stockton; W. H. Atkinson, Tynemouth; W. Belton, 
South Shields; J. Booth, Middlesbrough ; Graham Bruce, South Shields ; 
J. H. Burns, Newcastle; W. Burns, Sunderland; R. Clapham, New- 
castle ; J. H. Cox, Sunderland; A. Donaldson, Edinburgh ; J. Eadington, 
Blyth ; W. Ford, Stockton; W. Hardie, Newcastle; W. Hardie, jun., Red- 
heugh ; G. Irvine, Harrogate; J. T. Joliffe, Sunderland; J. Meiklejohn, 
Houghton-le-Spring; A. Mackay, Edinburgh; Jos. Mackay, London; 
R. Moodie, Gateshead ; G. Mossman, Hartlepool; D. M. Nelson, Glasgow; 
J. H. Penney, South Shields; G. Ridley, Newcastle ; J. Rollo, Newcastle ; 
J. A. E. Ross, Newcastle; S. Rutter, Brampton; S. A. Sadler, Mid- 
dlesbrough ; C. Sellers, York; A. Thorns, Leeds; G. Trewhitt, West Hartle- 
pool; J. Whyte, Seaham Harbour; W. Whyte, Jarrow; &c., &. ; 

The Secretary (Mr. W. Hardie, Neweastle) read the notice convening 
the meeting. The minutes of last meeting, which had been previously 
printed and circulated, were taken as read, and confirmed. The accounts, 
showing a balance in hand of £34 10s. 8d., were also approved and adopted. 


The following new Members were elected :— 


SSE Sec ok eo Gas-Works, Whitehaven. 
Meiklejohn, James ... . ee Richmond. 
a wee «3S 8 8 pe Carlisle. 
Thompson, W. V. . 9 Bishop Auckland. 


The following new Associates were also re-elected :— 
pe ee ae - New Cumnock. 
Ghinnery, G.s. + 6 « + + Gateshead. 
Main, Robert. ..... Glasgow. 

The PresipentT then delivered the following Address :— 


With the length of programme before us, and the limited time at our 
disposal, it will be convenient that I should observe as much brevity as 
ossible in the very few remarks that may be necessary by way of intro- 
desing the business of this meeting. It appears to me desirable also that 
at one of the meetings in the year, at least, our proceedings should assume 
a conversational form—the discussion being upon some fixed topic; and 
as there is considerable business before us to-day—in connection with the 
election of Officers, and other important matters—I will not detain you by 
making more than one or two passing observations. 

At our last meeting in Carlisle, I urged upon your attention the value of 
such Associations as this, and I did so because I felt that we were then on 
fallow ground. I am, therefore, glad to find that since then our numbers 
have been augmented by additions from that district. I think it may be 
said that the period which has elapsed since then has been characterized 
by an unexampled activity in our profession—an activity of the most 
healthful and promising character, arising, not so much, perhaps, from 
any large extension of gas-works, nor even, in such a time of commercial 
depression as we have experienced, from any considerable increase in =< 
demand for gas, but rather from a further development of the commerc 
features of our business; while improvements in its scientific an 
mechanical aspects have not been overlooked. . 

At the date of our last meeting the “scare” occasioned by the electsie 
light had not passed away, and gas properties in many instances stood a 
a considerable discount. Since then these properties have regained their 
value, while many of those who helped to increase the alarm by disposing 
of their shares, have, by their own act, been made to suffer the penalty 0 
senseless fears. ‘bi 

But, during this period, what has taken place? We have hed oxhi® 
tions of the electric light quite sufficient to convince us of its unreliabili G 
to say nothing of some other objectionable features; and the whole su 
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ject of electric lighting having been transferred to the consideration of a 
Committee of the House of Commons, I, for one, am content to leave it 
there for the present. 

But we have had other exhibitions—indeed, I might say we have had 
one continuous, though itinerating exhibition of the advantages and utility 
of ge only for lighting, but for heating, cooking, and other domestic 
and manufacturing purposes. We have seen the introduction of vastly 
a gas-burners, some of them specially adapted to street lighting; 
and these have been exhibited in Newcastle, I know, and in all the prin- 
cipal towns from London to Aberdeen. More than that, these burners 
have been placed in London side by side with the electric light, and it is 
old news to convey to you that the general impression is that gas con- 
sumed in such instances has competed most successfully with anything 
offered to us in the electric light.. A more thorough and pleasing applica- 
tion of artificial light I have never seen than that afforded by the improved 
burners and lamps now in use in several parts of London. 

Not only with respect to the burners, but also with respect to the several 
appliances to which I have referred for cooking and heating, the advan- 
tages of gas have been more efficiently demonstrated than in any previous 
period. hen in Leeds yesterday, I saw the exhibition now being held 
there. It may not be so large, but it is as perfect an exhibition as any of 
its predecessors, and it will well repay a visit. Another exhibition of a 
very practical character is now being held in a town in the midland 
counties with which I. have some acquaintance. In that town the Gas 
wea gy ! have undertaken to cook by gas the meals of any person sendin 
them to be cooked. The privilege is being considerably appreciated, an 
this practical illustration of what can be accomplished by gas has induced 
a considerable demand for gas-stoves and cookers, and, of course, a corre- 
sponding increase in the consumption of gas. 

In addition to these evidences of activity, I think I may cite another. 
Never, probably, since the days of Winsor has there been so much plat- 
form activity in the interests of gas. Indeed, the literary productions of 
the profession have become so numerous that it is found impossible, and, I 
am glad to say, unnecessary, to report them in the ordinary professional 
and trade journals, and they are therefore relegated to the transactions 
of local, scientific, and literary societies, or to the columns of the local 
press. 

I said gas manufacturers had also been active in another direction. 
Doubled efforts have recently been put forth in the manufacture of gas, 
and some astonishing results have been attained. I was in a gas-works 
the other day where the average make of gas is said to exceed 10,500 cubic 
feet per ton of coal, and where the make per mouthpiece approaches 8000 
cubic feet. AndI have been credibly informed of another works where 
the gas sold amounts to 10,300 cubic feet per ton. You know the signifi- 
cance of these figures, and the mere mention of them, without going into 
the causes by which they are brought about, is enough to mae us not 
—, not relax effort, but put forth every possible energy to attain similar 
results. 

The results following such conditions as I have referred to are as might 
have been anticipated. Consumers are gradually providing themselves 
with better burners and other appliances, they are extending the use of 
gas for various purposes, and the prosperity of gas undertakings grows 
accordingly. So long as companies and corporations continue, as hereto- 
fore, to perfect and cheapem their manufacture, and to share their pros- 
perity with the consumers by reducing the price of gas, so long we may 
venture to anticipate a éontinuance of this prosperity, notwithstanding 
the introduction of any other artificial light. 

I notice that in several Gas Bills promoted this session, and notably in 
Bills from this district, powers are sought to manufacture and sell, or let 
on hire, gas-stoves and other fittings, and as I think it a wise step, I trust 
Parliament will grant these powers in all cases. I should have been glad 
indeed if the companies had sought powers to control the supply of gas to 
the burners, because we must all be convinced of the waste an annoyance 
arising from inefficient fittings, all of which could be remedied by proper 
surveillance. 

Meeting as we do to-day in the metropolis of the coal district, we 
cannot but think of that great strike which I suppose must already 
have paralyzed the trades of the district. Knowing as little as I 
do myself of the question underlying this contest between capital and 
labour, it is not for me to express any opinion as to the bearings of the 
— We cannot, however, as Managers of gas-works, be utterly in- 

ifferent, as the supply of our principal material is largely interfered with. 
But even though it should not inconvenience ourselves personally, we can- 
not but regret if the circumstances are such as to necessitate a struggle of 
the character and magnitude of that to which I refer, and I am sure you 
will onee with me in hoping that the questions at issue may speedily be 
settled by the arbitrament of reason, which ought to be the only lasting 
solution sought after. 

A novel strike, even more closely connected with our industry than that 
Lhave referred to, has just terminated in Barcelona, where the local autho- 
rities having imposed a tax on the consumption of gas, the inhabitants 
steadily and persistently refused to burn taxed gas, and have I am glad to 
say came off victorious in the contest. 

As you know, the British Association of Gas Managers will hold their 
annual meeting here in June next. I believe we are the first District 
Association honoured as being in some degree the hosts on the occasion of 
such an annual meeting. Some necessary and agreeable duties devolve 
upon us in connection with the proposed visit, and to the resolutions to be 
submitted thereon ; and to the other business of the meeting, I now ask 
your consideration. 

Mr. W. Haxptr, jun. (Redheugh), read the following paper :— 

ON THE MANUFACTURE OF SULPHATE OF AMMONIA. 

In this paper it is my intention to give a short sketch of apparatus used 
by the Newcastle-on-Tyne and Gateshead Gas Company at their works 
at Redheugh, for the manufacture of sulphate of ammonia. 

The first thing to remark is that the stills there are on an entirely dif- 
ferent system from the Coffey still. In that still the ammoniacal liquor 
enters at the top, and winds its way backwards and forwards along 
wrought-iron trays, till it reaches the bottom, where the waste liquor runs 
off in a continuous stream. Great care must be taken to have the steam, 
which enters at the bottom, in such a volume as to drive off all the 
ammonia from the liquor with which it comes in contact. 

There is one thing in favour of this system, that it saves the time 

: required for the filling . the stills, which I am now about to describe 
asin use at Redheugh. These stills are 11 feet diameter by 7 feet deep, 
and are cylindrical in form. No. 1, or the weak liquor still, as it is called, 
contains two steam-pipes passing from top to bottom in the form of worms. 
The heat given off is expended in volatilizing the ammoniacal liquor, and 
a, ope gases to pass up the vapour-pipe to No. 2, or the strong liquor 
still. The ammoniacal liquor in the weak liquor still containing only fixed 


ammonia, cream of lime is added, which causes the ammonia it contains 
to be thrown off. The quantity of dry lime used is about 1 ewt. per ton 
of sulphate of ammonia made. 

The _ = assing from the weak liquor still and entering the 
strong liquor still, d 


escends to the bottom, and branches off with four 





arms at right angles. The arms are perforated with holes, about 4 inch 
diameter, and 4 inches apart on both their sides, so that the vapour is dis- 
tributed evenly throughout the still, and carries the gases of the strong 
liquor through the still by the vapour-pipe to the saturators. It has 
suggested that a 2-inch diameter steam-pipe should be passed through the 
strong liquor still, which, I think, would be found advantageous in bring- 
ing the ammonia off more rapidly. 

he vapour-pipe from the still should be of a large size, so that when 
there is a heavy flow of gases from the stills, as is the case when they get 
heated again after being filled up with fresh liquor, they may not be 
retarded in their course, otherwise this would throw a back pressure on 
the still, which is loaded to 5 lbs. per square inch. 

In cases of back pressure the steam power would have to be checked, 
which would make the charges longer in coming off. This would be a 
great disadvantage, it being advisable, for various reasons, to work the 
charges off as quickly as possible. At the same time, if the stills are 
driven too hard with liquor of a good strength, they are liable to force off 
the ammonia in such volume as not to allow time for it to be absorbed by 
the sulphuric acid in the saturators; indeed, they might even pass the 
catch-box, but this could only occur if the safety-valve on the still were 
not properly loaded to suit the saturating power, or if the charge were too 
far advanced in the saturators, or, still further, if there were not sufficient 
acid in the catch-box. 

The liquor in the No. 1, or weak liquor still, after all the ammonia has been 
taken out, is run off into lime settling-tanks, and the liquor from the No. 2, 
or strong liquor still, which by this time contains but little ammonia, is 
run down through a 4-inch cock into the weak liquor still, and its place in 
turn filled up by liquor from the store-tank. 

The saturators are wooden boxes 5 feet long by 4 feet broad by 4 feet 
deep, and lined with sheet lead. The charge of sulphuric acid consists of 
about 7 cwt. of acid at about 148° Twaddel, reduced to about 50° Twaddel 
by being mixed with water. This strength is found to answer best, 
because if the acid is much stronger, then, when the liquor is run off from 
the saturators, it will be thick, and when brought into a salt will probabl 
contain a large percentage of free acid, which means not — | a loss of acid, 
but also of the quality of the sulphate of ammonia produced. 

The vapour-pipe from the strong liquor still enters at the bottom of the 
saturator, is carried across nearly to the opposite side, and is perforated 
with holes about half an inch in diameter alternately at either side. 

The sulphuric acid being acted upon by the gases from the ammoniacal 
liquor, gives off impurities in the form of sulphuretted hydrogen gas, 
nitric acid gas, water, and other impurities, which are carried by a pipe 
from the top of the saturator to the catch-box. This box contains sulphuric 
acid, so that if the charge in the saturator should run over—that is to say, 
if the saturator has absorbed so much ammonia that it will not take up 
any more—then that which escapes will be absorbed by the acid in the 
catch-box, and put into the saturator again with the next charge. 

The length of time required to work off a charge in the saturator neces- 
sarily depends upon the strength of the ammoniacal liquor, which, for this 
apparatus, should, if possible, not be under 7-oz., or 4° Twaddel. 

The charges in the saturators are tested by strong blue litmus paper, 
and are run off just as the smallest traces of acid are leaving the paper. 
The liquor is then passed from the saturators into the settling cisterns, 
where it is very necessary that sufficient time should be allowed for the 
liquor to settle, before being run down into the evaporating pans. Great 
care should be taken to keep the evaporating pans from gathering any 
arsenic, greese, or dirt of any kind, as very little may a what is techni- 
cally called a “boiling.” The bottoms or settlings in the settling cisterns 
can be dropped into cisterns below, where they can be washed with water, 
boiled up, and any ammonia that remains taken out in solution and boiled 
down with the ordinary charges in the evaporating pans. 

The sulphate of ammonia in solution, as run down from the settling 
cisterns into the evaporating pans, should be quite clear, and of a strength 
suitable to the liquor which is left in the pans. In these pans there are 
seven coils of 14-inch lead pipe, and three coils of l-inch lead pipe, 
through which the passing steam boils the liquor, and as the pipes are 
laid near the sides of the pans, the liquor, while it salts, is thrown into 
the centre of the pan, after which it is fished out by wooden shovels into 
the strainer, where it should be allowed to strain as long as possible. 

When the sulphate of ammonia is fished out of the evaporating pan, 
there is always a quantity of liquor left, which will turn the litmus paper 
red, showing that there has been acid in excess, and this is found neces- 
sary, as you cannot get the acid and ammonia exactly in their combining 
proportions. If the ammonia were in excess, it would be passed off as a 
gas in evaporation. 108% 

Care should be taken not to boil the solution of sulphate of ammonia in 
the evaporating pans too hard, as it may be completely decomposed, whith 
mean a loss, and, in the decomposition, sulphuretted hydrogen and other 
gas would be given off. The odour of these would soon be felt, and this 
would be the signal to shut off the steam. 

The store for the sulphate of ammonia has two floors. In the first, the 
wood boards are simply laid down; but in the second, they are lined with 
sheet lead, and formed so that any liquor that strains off the sulphate of 
ammonia goes into a receiving cistern about 2 ft. 6 in. square, between the 
evaporating pans, and is boiled down with the next charge. 


At the close of his paper, Mr. Harvie replied to various questions, and 
explained more particularly certain details by reference to drawings which 
he had prepared for the occasion. 

Colonel SapLeR said the paper they had listened to suggested to him 
some matters relating to the manufacture of sulphate of ammonia, and 
which, being a large manufacturer himself, he — it be permitted to state 
to them. First, Twaddel’s hydrometer indicated perfectly the density of 
gas liquor, but the density of the liquor was no guide as to the percentage 
of ammonia present. For instance, in his own works, he made largely a 
concentrated gas liquor, showing 12 per cent: of ammonia (NH;), and no 
two samples of this article showed the same specific gravity, although the 
percentage of ammonia was the same in each case. He found a variation 


- of from 16° to 27° Twaddel, with precisely the same quantity of ammonia 


present. Caustic ammonia being _, than water, it was evident that 
the higher density of ammoniacal liquor was due to the condition in 
which it existed in combination, whether as sulphide or carbonate; the 
relative proportions of sulphuric and carbonic acid affecting the density 
most materially. Weak alkaline water, like first produced gas water, was 
an excellent scrubber for removing sulphur from gas, until it attained a 
density of 8° or 9° Twaddel, after which it was useless for this purpose. 
He denied that. ammonia ever existed in a caustic state in a crude gas 
liquor. Secondly, he found it was better to distil off the bulk of the 
ammonia before adding lime to the still, just as was done by Mr. Hardie. 
It was absolutely necessary, however, to add lime to get off the last half 

er cent. of ammonia, which usually existed as cyanide. Thirdly, the 
Sapo of the sulphide of hydrogen evolved during the manufacture of 
sulphate of ammonia direct from the gas water was the béte noir of manu- 
facturers. He had, after a painful experience, discovered that if the gas, 
when it left the catch-box, was conducted through a long coil of piping, 
kept quite cold with water, most of it condensed, and what passed the trap 
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at the end of the coil was easily destroyed, when passed through the fire. 
Sulphate of ammonia could, by this arrangement, be made without the 
slightest nuisance. In conclusion, he strongly advocated the use of the 
standard acid test, for ascertaining the commercial values of gas liquor, as 
this showed the actual percentage of ammonia. Twaddel’s hydrometer 
being quite unreliable in this respect, as shown by tests made on hundreds 
of samples. Good ordinary gas liquor should show 2°50 per cent. of ammonia, 
while the specific gravity will vary from 4° to 8° Twaddel. 

The Present said they een devel indebted to Colonel Sadler for his 
interesting statement. Their thanks were also due to Mr. Hardie for the 
excellent paper which he had submitted to them. 


The arrangements in progress for the = of the British Associa- 
tion of Gas Managers, at their meeting in Newcastle, in June next, were 
then explained by the President, after which it was agreed to leave these 
in the hands of the Committee, to be carried out by them in the way they 
deemed best. 

The result of the voting for the Officers for the ensuing year was 
declared to be as follows :— 

President—Mr. W. Ford, Stockton. : 
Vice-President—Mr. J. H. Cox, Sunderland. 
Secretary and Treasuwrer—Mt. William Hardie, Newcastle. 
Auditor—Mr. J. H. Boéth, Middlesbrough. 

Committee—Messrs. W. Smith, Darlington; Charles Sellers, York; 
Thomas Trewhitt, West Hartlepool; and Jas. Whyte, Seaham Harbour. 

On the motion of Mr. A. Donaupson, seconded by Mr. Wuyrte, it was 
resolved that the next meeting of the Association be held at Stockton. 

Colonel SapLFR moved a vote of thanks to Mr. Hepworth for his conduct 
in the chair, which was seconded by Mr. Boors, and carried unanimously. 

Mr. Donatpson, of Edinburgh, exhibited and explained to the meeting 
the Automatic Pressure Changer, the invention of Mr. W. Cowan. The 
ingenious mechanical arrangements of which it is composed were set to 
work in the presence of the meeting, and performed their parts with the 
utmost precision and accuracy. 

The Members and Associates, with their friends, afterwards dined 
together at the Crown Hotel. The Presmpent(Mr. J. = occupied 
the chair, and Messrs. W. Harpre and W. Forp the vice-chairs. The usual 
loyal toasts having been duly honoured, 

The Cuarrman proposed “The Army, Navy, and Reserve Forces,” to 
which Colonel SapLex made a suitable reply. 

Mr. J. H. Burn proposed, ‘‘ The North of England Gas Managers Associa- 
tion,’ coupled with the health of Mr. Ford. 

Mr. Forp, in responding, hoped that gas would long maintain its posi- 
tion, not in opposition to the electric light, but hand-in-hand with it, 
because the electric light was bound to take a certain position, though it 
did not give the subdued and comfortable light that gas did. 

Colonel SapLER proposed “ The British Association of Gas Managers 
and kindred Associations.” He coupled with the toast the names of Mr. 
Hepworth and Mr. Donaldson (of the North British Association). 

oth gentlemen appropriately responded. 

Mr. Arxtnson (Tynemouth) then gave ‘‘ The Chairman.” 

The CuHarrman, in replying, said that the Association was inaugurated 
two years ago in order to raise the status of managers of gas companies, 
and to effect the sqeerenes of all things connected with their pro- 
fession. He also spoke of the success which had attended them since 
they became an Association, and referred to the fact that Mr. Gloag and 
Mr. Belton were about to leave for the South. While ay | were sorry to 
lose them, they were glad they had found means to better their position. 

Mr. C. Setiers (York) proposed “ Prosperity to the Town and Trade of 
Newcastle,” coupling the toast with the name of Mr. Chinnery. 

Mr. Curnnery having suitably responded, other toasts were proposed, 
and the proceedings terminated. 





HERTS AND ESSEX, AND SHOREHAM AND DISTRICT 
WATER ORDERS. 

The Board of Trade have reported to Parliament, in compliance with 
section 4 of the Gas and Water Works Facilities Act, 1870, that they have 
made Provisional Orders in the case of the applications by the promoters 
of the Herts and Essex, and the Shoreham and District Water Orders, 
notwithstanding that in each case the consent of one of the Local 
Authorities was not obtained. 


1.—Herts and Essex Water Provisional Order. 


The application in this case was for authority to construct new water- 
works in the parish of Sawbridgeworth, and to supply the parishes of 
Harlow, Latton, Netteswell, North Weald Bassett, Epping, Theydon 
Garnon, and Theydon Bois, and to acquire, maintain, and continue certain 
existing water-works of the Epping Rural Sanitary Authority in the 
parish of Epping. 

The Vestries of Sawbridgeworth and North Weald Bassett and the 
Hadham Highway Board having refused their consent to the granting of 
the Order, and certain —— of the parish of Epping having objected 
to the proposed Order, the Board of Trade appointed Major Marindin, R.E., 
one of their inspecting officers, to hold a pabli 
— to them in the matter. 

+ appeared from his report as follows:—In the year 1870 a person was 
rigid under the Sanitary Act of 1866 to provihe a supply of water to 
the district of Epping. Water-works were constructed, and wells sunk; 
the contractor for the works, however, threw up his contract, and the 
works were not further proceeded with. In 1878 the Public Works Loan 
Act, 1878, was passed, under which the Rural Sanitary Authority of 
Epping were charged with a portion of the cost of the works for the water 
supply, which was ‘to be repaid to the Public Works Loan Commissioners, 
who had advanced the money; the works had been discontinued, and 
there appeared to be no prospect of their being made use of by the Sanitary 
Authority, who were desirous of selling the works to the promoters. The 
proposed scheme would be for the benefit of the district affected by it, 
which is without a proper supply of water. The Board of Trade having 
consulted the Public Works Loan Commissioners and the Treasury, dis- 
ee with the consent of the Vestries of Sawbridgeworth and North 

‘eald Bassett, and of the Hadham Highway Board, made a Provisional 
Order, and inserted a clause to the effect that the purchase-money should 
be d te the Public Works Loan Commissioners in part payment of the 
principal sum due to them by the Sanitary Authority. 


II.—Shoreham and District Water Provisional Order. 


- The ———- in this case was for authority to the Shoreham and 
“District Water-Works by gy’ to raise additional capital, to construct 
additional water-works in Old Shoreham, and to extend their limits of 


ic inquiry at Epping, and to 


supply into the parishes of Lancing, Upper Beeding, and Bramber. 

e Local Authorities are the Vestries of the ’ parishes of Lancing, 
Steyning, Upper Beeding, and Bramber, Portslade, and Old Shoreham. 
The Vestry of Steyning having refused their consent, that parish was 
struck ont of the proposed limits of supply at the request of the promoters. 
at hee Aepeing having also-refused their consent to the grantin 


of Trade appointed Major Marindin, R.E., one o 





their inspecting officers, to hold a public inquiry at New Shoreham, and to 
report to them on the matter. 
ajor Marindin, after hearing evidence on both sides, reported that in 
his opinion it would most undoubtedly prove to be to the advantage of the 
inhabitants of the parish of Lancing that the Order should be granted. 
The Board of Trade accordingly dispensed with the consent of the 
Vestry of Lancing, and made a Provisional Order. 





PARIS GAS COMPANY. 

The Annual General Meeting of the above Company was held in Paris 
on the 27th of March, when the following report on the Company’s opera- 
tions for the year ending Dec. 31, 1878, was presented by the Board of 
Direction :— 

Gentlemen,—In compliance with Article 31 of our Statutes, we are about 
to render you an account of the results of our working during the year 
1878, and to show you the position of the Company on the 31st of December 
last. We are happy to inform you that these results are satisfactory. For 
the first time in the existence of the Company, the annual consumption of 
gas has increased by more than 20 million cubic métres (706 million cubic 
feet). This increased consumption is in all probability to be attributed to 
the eagerness displayed by the City of Paris to accord a becoming welcome 
to the numerous visitors who last summer came to admire the splendours 
of the International Exhibition. 

But that which especially merits your attention is the increase in the 
number of consumers, and the extension of the consumption of gas in the 
daytime, both of which have attained a figure far exceeding our antici- 
pations. ; 

Thanks to this concourse of favourable circumstances, we have been 
able to meet all our additional expenses, and to increase from 62 frs. to 
65 frs. the rate of dividend we are about to recommend you to declare. 


GENERAL REVIEW OF THE CoMPANY’S OPERATIONS. 


Consumption of Gas.—During the year 1878 we delivered for consump- 
tion a volume of gas equal to 211,949,517 cubic métres (about 7484 million 
cubic feet), being 20,752,289 cubic métres (732} million cubic feet) more 
than in 1877. During the year 1867, which was also an Exhibition year, 
the consumption of gas increased to the extent of only 14,235,157 cubic 
métres (502$ million cubic feet). 

The day consumption of gas, which takes place betweén the time for 
extinguishing and the time for re-lighting the public lamps, figures to the 
extent of 48,677,603 cubic métres (1718 million cubic feet) in the above 
total of 211,949,517 cubic métres, and exceeds by 6,203,987 cubic métres 
(219 million cubic feet) the corresponding amount in the year 1877. This 
day consumption, which is exclusively due to the use of gas for industrial 
and domestic purposes, has lately made considerable progress, having, 
during the past three years, increased to the extent of nearly 50 per cent. 

Receipts for Gas.—The receipts from the sale of gas, which in 1877 
amounted to 48,205,806 frs. (£1,928,232), in 1878 reached the figure of 
54,025,229 frs. (£2,161,009). These receipts may be apportioned as follows 
between the two great divisions of our area of supply :— 

Francs. Sterling. 
In Parisanditsenvirons .. . . . 50,595,638 . . £2,023,825 
In the outskirts beyond thefortifications 3,429,591 .. 137,184 





Total. . . . . . 54,025,299 . . £2,161,009 


Consumers.—The number of consumers on the 3lst of December last 
was 131,434, exceeding by 7256, or 5°84 per cent., the number at the 
corresponding date in 1877. This also is the first time in the Company's 
history that the number of new consumers has in a single year attained a 
figure so important. 

‘What are we to conclude from this, if it be not that gas is every day 
entering more and more into the habits of the people; that it is becoming 
an object of primary necessity, and is forcing its way simply by virtue of 
the multiplicity of the uses to which it may be applied; also that your 
Directors were perfectly justified in telling you last year, on a similar 
occasion to the present, that the trials that were being made with the view 
of substituting the electric light for gas, would in no way whatsoever 
retard the development of your undertaking. 

Public Lighting—The number of public lamps in use on the 81st of 
December last was— 

In Paris and itsenvirons ........ +... « 988,20 
In the outskirts... ... 6,784 


wee Ge tw . 45,004 


exceeding by 2518 the number in existence on Dec. 81, 1877. During the 
year 1877 the number increased by 2306. 

House Services.*—You are aware that for several years past we have 
been accustomed to gratuitously lay on service-pipes in all the houses 
where we consider there is likely to be a sufficient consumption of gas to 
adequately remunerate us for our outlay. These service-pipes allow the 
occupiers of the upper storeys to obtain a supply of gas with as much 
facility and economy as if they resided in apartments on the street level, 
by obviating the necessity for their laying out money in expensive 
fittings. 

This arrangement has contributed immensely to the introduction of gas 
in private apartments, and these are the results:—During the year 1878 we 
laid on 227 house services upon the application of landlords, who under- 
took, at their own expense, to fit up not less than three burners in three 
apartments, and 903 services upon the application of lodgers, who were 
prepared to contract for an immediate supply of gas to at least three 
burners. The number of these services laid during the past year increased 
to 1130, bringing the total number in use on Dec. 31, 1878, up to 11,666, 
distributed over 9619 houses. This exceeds by about 50 per cent. the 
number of hOuse services laid at the close of the year 1875. 

These 11,666 house services, exclusive of the branch-pipes, fittings, 
meters, &c., in connection therewith, which are subject to a special pay- 
ment, cost 6,924,129 frs. (£276,965), which is equivalent to an average cost 
of 593 frs. (£23 15s.) per service. 

The receipts arising from the sale of gas consumed by the aid of these 
services in the year 1878 amounted to 7,481,776 frs. (£299,271), and shows 
an increase of 1,297,781 frs. (£51,911), or 21 per cent., on the analogous re- 
ceipts for the preseeee year, which amounted to 6,183,994 frs. (£247,360). 

With regard to the number of consumers supplied from the house 
services, which on Dec. 31, 1877, stood at 31,230, on the same date in 1878 
it had reached 35,082, representing rather over one-fourth of the total 
number of consumers. 5 

Show Rooms and Inquiry Ofices.—We take this opportunity of remind- 
ing you that we have opened at No. 8, Rue Condotcet, No. 40, Rue Lafayette, 
and No. 148, Rue de Rivoli, show-rooms for the exhibition of samples of 
all the most improved kinds of appliances for lighting and heating by gas, 
and for affording to those who may be desirous of using it for these pur- 








* These house services, called conduites montantes, ys Ei woe carried from the bottom 
to > a of the buildings, for the supply of flats and separate apartments, as in 
Scotland. 
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ses all the information they may require as to the price of the apparatus, 
the cost of a. them up, the ecqnamy resulting from their caplagintal, 
and so forth. These show-rooms continue to be visited by large numbers 
of persons, and the service they render is found to be quite what was 
expected. 

Principal Results of Working.—The following table gives the quantity 
of gas manufactured from Jan. 1, 1856, to Dec. 31, 1878. It shows that 
during the first 23 years of the Company’s working, the annual consump- 
tion of gas, which in 1855 was 40,774,400 cubic métres (1,439,136,000 cubic 
feet), has increased by 171,175,117 cubic métres (6,042,481,000 cubic feet), or 
419 per cent. With regard to the average annual increase, from 1855 to 
1874 it remained very nearly constant at about 7,060,000 cubic mé@tres 
(249,218,000 cubic feet); but from 1874 it has advanced considerably, 
reaching 12,750,000 cubic métres (450,075,000 cubic feet) :— 


Annual Consumption. Annual Increase. Annual 
Year. Cubic Matres. Cubic Métres. Dividends. 

(le.m.=35317 ¢. ft.) (lc. m,=35°317 c. ft.) Francs. 
1855 sd 40,774,400 bie V a stp —- 
1856 oes 47,335,475 = ave 6,561,075 dierg 40°00 
1857 ose 56,042,640 oes 8,707,165 ahs ts 45-00 
1858 oes 62,159,300 Tape 6,116,660 je 50°00 
1859 Pr 67,628,116 ees 5,468,816 eles 60°00 
1860 ees 75,518,922 eles 7,890,806 eRe 70°00 
1861 e6% 84,230,676 me 8,711,754 er 70°00 
1862 ees 93,076,220 ae Si 8,845,544 ene 85°00 
1863 wn é 100,833,258 bowie 7,757,038 Siw 95°00 
1864 ess 109,610,003 Baa 8,776,745 ove SD 
1865 ow é 116,171,727 lee 6,561,724 ore OG 
1866 vee 122,334,605 6,162,878 oss wea 
1867 oes 136,569,762 coe 14,235,157 ooo 200 
1868 eee 138,797,81} ene 2,228,049 Sct! Se 
1869 Ontus 145,199,424 oe 6,401,613 --- 10200 
1870 v0 8 114,476,909 ae 30,722,520 dec. 40°50 
1871 ees 87,481,346 26,995,558 ,, ... 32°50 
1872 6 oe 147,668,331 sea 60,186,985 we 3 51°00 
1873 “% 154,397,118 as 6,728,787 ah 52°50 
1874 see 160,652,202 tat 6,255,084 os 55°00 
1875 see 175,938,244 15,286,042 Te 60°00 
1876 eee 189,209,789 je: 13,271,545 eee 62°00 
1877 ov< 191,197,228 awe 1,987,439 be’ » 62°00 
1878 eae 211,949,517 20,752,289 eee 65°00 


Manufacturing Power.—The manufacturing power of our works, which, 
on Dec. 31, 1877, was 228,500,000 cubic métres (8066 million cubic feet), 
including that of the reserve plant intended to meet cases of accident, or 
any unexpected increase in the consumption, was raised during the year 
1878 to 236,500,000 cubic métres (8348 million cubic feet). We expect that 
by the end of the current year, upon the completion of the works in pro- 
gress at the various stations, our manufacturing power will be raised to 
238,650,000 cubic métres — million cubic feet), and be capable of 
sending out for consumption, after deducting reserve, about 220 million 
cubic métres (7766 million cubic feet) of gas, thus giving every security 
for the supply during next winter. 

Canalization.— During the past year our main-laying operations have 
not been so extensive as in previous years. Our entire canalization has, 
however, increased by 46,360 métres, apportioned as follows :— 

Métres. Yards. 
In Paris anditsenvirons ....46.-. 23,552 .. 25,750 
In the outskirts. . . .. 22,808 .. 24,937 





ae ae 50,687 
Or nearly 29 miles. Consequently, the total length of mains laid under 
the public roadways has been increased to 1,805,612 métres, apportioned 
as follows :— 





. Métres. Yards. 
In Parisanditsenvirons. . . . . . 1,275,865 .. 1,394,945 
ere a ae 529,747 .. 579,190 
Total. ....e- EQS 1,974,135 


Or close upon 1122 miles, which represents very nearly the distance from 
Paris to Lisbon. The greater portion of the main-laying work was done 
either at the request of the Municipal Authorities, or in carrying out our 
agreements with the outlying communes. The remainder was, after con- 
sideration, undertaken with the view of meeting certain demands for a 
supply of light which it appeared to us would be advantageous to the 
Company. 

On the 22nd of June last, the Administration Supériewre gave their 
approval to the lighting contract which we had a few months previously 
entered into with the conmmune of Ville-d’Avray. The number of com- 
munes now lighted by the Company in the districts lying beyond the 
fortifications, in the departments of the Seine and Seine-et-Oise, is thus 
brought up to fifty-one. 

The Universal Exhibition.—The Exhibition of 1878 furnished us with 
an opportunity of showing the successive improvements that had been 
effected in our plant and manufacturing processes, and of calling the 
attention of qualified men of all countries to the results of our labours 
and researches. 

The special pavilion which we had erected in the Champ de Mars con- 
tained, in a comparatively limited space, a very complete collection of all 
the various articles and appliances connected with our industry. The 

wings there exhibited, enabling the visitor to take in at a glance the 
whole process of gas manufacture, as well as that of the treatment of the 
various bye-products of the distillation of coal—the coke, tar, and ammo- 
niacal liquor; the collection of the numerous products which Science has 
succeeded in extracting from tar, and from which Industry obtains, for 
the dyeing of fabrics, a series of colouring matters of hues as rich as they 
are varied ; our improved gas-ovens ; our special arrangements for jointing 
mains; and, lastly, the appliances for heating by coke, the gas-engines, 
and the refractory products of our manufacture—all these things attracted 
& considerable amount of attention on the part of the public, and the Jury 
recognized the value of our efforts and our progress by awarding us a 
Grand Prize—that is to say, the highest sonenl accorded to exhibitors. 


EXPENSES oF First EsTABLISHMENT. 
_ You are, of course, aware that in proportion as the consumption of gas 


increases, we are obliged to raise the manufacturing power of our works, 
to improve our means of distribution, to develop our plant and machinery 
—in a word, to sink a more or less considerable sum of money, in order to 
be constantly in a position to meet all the requirements of our business. 
During the year 1878 we were specially occupied with the completion of 
our station at Ivry, the annual manufacturing power of which has been 
increased from 10 to 25 million cubic métres (353 to 8824 million cubic feet), 
and in pushing on vigorously our new works at Clichy. As we informed 
you last year, these works will cover an area of 17 hectares (42 acres), and, 
when completed, will be capable of producing 75 million cubic métres 
(26474 million cubic feet) of gas potion These works being situated on 








the banks of the Seine, and alongside the Western Railway, are un- 
doubtedly exceptionally well placed for carrying on their operations to the 
greatest advantage. 

The other works carried out at our other stations have been undertaken 
with the object of completing the distributing plant, perfecting the 
methods of condensing and purifying, and bringing the capacity of the 
coal and coke stores, as well as of the apparatus for the treatment of the 
coke, tar, and ammoniacal liquor, more into keeping with the manufactur- 
ing power of the ovens. 

ihe total amount expended on works of first establishment during the 
year 1878 was 5,419,755 frs. (£216,790), apportioned as follows :— 


Account or Expenses or First EsTaBLISHMENT FOR THE YEAR 1878. 


Expended in the Purchase of Land, &c. 
Francs. Sterling. 


76,491 .. £8,057 


Land acquired for the erection of a coke shed 
es. at rr ee ere 
Ditto for extension of coal and coke stores at 
ditto .. es 28,000 .. 1,120 





Ditto for enlarging the coke yards at Ivry é 68,991 .. 2,759 
Legal and other expenses in connection with 
meee es +. a 4 ©. we F. bot 8 he 63,164 .. 2,527 
236,576 £9,463 
Less value of land acquired by the Municipality 
for street improvements .......-. 14,330 .. 573 
ane eo SR ~ ae oe eee eee £8,890 





Expended on Works and Plant. 


Lu Villette —Completion of two gasholder- 

tanks ; erection of two exhauster-engines and 

three 20-horse power steam-generators ; en- 

largement of pipe condensers; mains on 

SR ey PRE ie has a 180,889 .. £5,284 
Les Ternes.—Repair of gasholder and tank; 

completion of additional gasholder of 20,000 


cubic métres (706,000 cubic feet) capacity . . 869,782 .. 14,791 
Passy.—Enlargement of pipe condensers ; con- 
struction of water reservoir. . 21,612 .. 865 


Vaugirard.—Construction of boundary walls ; 
enlargement of coal store; erection of a coke- 
GT. 5, 6s os ee oes 88,475 .. 8,339 

Ivry.—Completion of two settings of retorts 
with Siemens’s generators; completion of 
exhausters, pipe condensers, station-meters ; 
preparation of site for new coke shed ~ ac 

Belleville.—-Conversion of two ordinary settings 
of retorts into Siemens’s ovens; new station- 
meter of 30,000 cubic métres (1,060,000 cubic 
feet) capacity; new store-room. .... . 

St. Mandé.—Erection of four vertical condensers 
on Regnault’s system; completion of coke- 
crusher, buildings, and apparatus. . .. . 53,893 .. 2,156 

St. Denis.—Erection of an additional setting of 
three through retorts; paving coke shed . . 18,224 .- 729 

Boulogne.—Erection of two of Pelouze and 
Audouin’s perc condensers, buildings and 
apparatus; completion of coke-crusher. . . 13,227 .. 529 

Maisons-Alfort.—Raising level of yards; en- 
largement of tar-well; construction of a 
covering for crane atcoalshoot .... . 12,381 .. 495 

Clichy.—Boundary and other walls; earthwork 
and masonry of three gasholders; foundations 
of new retort and purifying houses, and other 
WH s 0. < Widte. 5 & + 9 # « e.4 

Tar-Works at La Villette.—Construction of a 
fourth tar-well and a water. reservoir; new 
20-horse power steam-generator a 

Sundry works at the other stations, offices, &c., 
ofthe Company... ose 6 8} 8 


605,289 .. 24,212 


1,095,747 .. 43,830 


71,585 .. 2,864 
188,252 .. 7,528 





Total . . »« « « « 2,739,903 £109,596 





Expended on Mains, Services, Fittings, &c. 








rancs. Sterling. 
Main-laying.—New mains laid during the year 

(46,360 métres = 50,687 hee and replacing 

old mains by others of larger diameter (3360 

métres = 3673 yards) lA ge Frey Gee 676,313 .. 27,053 
House Services.—Expenses oflayingon. . . 759,659 .. 30,386 
Branch-pipes and Fittings—Cost of fittings, 

&c., let out on hire during the year 1878 . . 336,666 .. 13,467 
Meters.—Purchase of meters let out on hire. . 321,638 .. 12,865 
Vehicles—Increase in the number of horses 

and vehicles for the conveyance of coal, coke, 

tar, ammoniacal liquor, &c.. ..... . 44,206 .. 1,768 
Tools and Material.—General increase in stock 113,245 .. 4,530 
Establishment Expenses.—Miscellaneous pay- 

OUR «5 whet Ble. 5 eo ale ee 6 eR 205,879 .. . 823m 

Tate + 0 + &.0;. 6 6. « -». Sie £98,304 
Total expenses of first establishment 5,419,755 .. £216,790 


The general position of the account of expenses of first establishment may 
be thus stated :— 





Francs. Sterling. 
Amount expended to Dec. 31, 1877 . . 169,860,448 .. £6,794,418 
Ditto during 16978. ...:...- >» 5,419,755 .. 216,790 
Total on Dec. 81,1878. . . - 175,280,203 7,014,208 


To meet which there is a capital of— 
Tees. cg Maree 6 000,000 frs. 
In bonds 111,745,739 frs. 195,745,739" . . 7,829,829 
20,465,586 .. 818,621 


Loan of 1878.—When last year we asked your authority to raise a fresh 
loan of 26,600,000 frs. (£1,064,000), we gave you the details of the works we 
contemplated carrying out in order to be in.a position to meet an annual 
dommes of 240 million cubic métres (8472 million cubic feet) of gas, which 





Balance in favour of the Company 





* It follows from an examination of the. balance-sheet that, out of a capital of 
195,745,739 frs., there had been paid off, on Dec. 31, 1878, in shares, 8,039,750 frs.; 
in bonds, 8,559,479 fre,—total, 16,599,229 frs,—leaving 179,146,509 fre, to be redeemed, 
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— 


was 50 million cubic metrés (1765 million cubic feet) above the quantity 


supplied in the year 1877. 


e now confine ourselves to laying before you 


a statement of the contemplated expenses, thus placing you in a posi- 
tion to judge of the progress of our expenses in comparison with that of 


the consumption :— 






























































Estimated Expenses. 
Francs. Sterling. 
Purchase of land and extension of works . . 1,250,000 .. £50,000 
Plant, repairs, &c.,on works . ... +. . + 10,900,000 £436,000 

ins, services, and fittings ..... . . 12,460,000 , 
Tools and materials, office expenses, &c. . . 1,285,291 51,412 
Total. . . © © © © «© «© « « « 95,685,291 . .£1,085,412 
Expenses actually incurred during 1878. 
. Francs. Sterling. 
Purchase of land and extension of works. . . 428,125 .. £17,125 
Plant, repairs, &c.,on works . . - « « « 9,564,086 .. 1023;561 
Mains, services, and fittings ..... . . 2,094,275 83,771 
Tools and materials, office expenses, &c.. . . 333,3 13,333 
SU Stk ce & nibeh--nirens ik ae 216,790 
Remaining to be Expended. 
> Francs. Sterling. 
Purchase of land and extension of works . 821,875 82,875 
Plant, repairs, &c.,on works ..... . . 8,335,974 333,439 
Mains, services, and fittings oe ee ie 10,355,724 414,229 
Tools and materials, office expenses, &c.. . . 951,963 38,079 
Red suk ele tam pe 20,465,536 £818,622 
Workine Account ror THz Yzar 1878, 
EXPENDITURE. 
; Francs. Sterling. 
Value of gas in store on Jan.1,1878 . ... 25,925 £1,037 
Materials used in Manufacture. 
Coalscarbonized ....... 18,206,185 .. £728,248 
Coke and tar for heating purposes . 3,536,161 141,446 
21,742,346 .. £869,694 
Manufacturing Charges. 

Salariesand wages... ... +. .- + + 2,617,560 .. £100,708 
Maintenance of works and plant. ... . 1,510,742 60,430 
Incidental expenses of distillation 1,043,588 41,744 
Purifying material. . . . . . + 2 « « « (03,584 12,142 
General expenses . . . - + «© © © we @ 78,823 3,153 
5,454,297 ., £218,172 

Cost of Distribution. 
Salaries of Engineers and Officers . . . . . 1,062,529 £42,501 

Repair and maintenance of mains and service- 

Pe sige Se, 9) 8 6. 8b fs 544,884 21,795 
Allowances, premiums, &c.. . ...... 14,004 560 
Printing and advertising os! 145,151 5,806 
ee ee ee 51,461 2,059 

1,818,029 .. £72,721 
General Management. 
pO ee ee ee es ee 80,000 £3,200 
Executive Committee... . 1... 1... 70,000 2;800 
iG ce ever. dtr axed 6 rfeie de 739,377 29,575 
Office and other expenses ..... 254,325 10,178 
Service, accidents, relief, &c. . 144,387 5,776 
Law and other charges , "627 
Rents and insurances . 122,479 899 
Interest on loans . . 4,955,966 198,239 
Loan redemption-fund 1,644,500 65,780 
Share ditto. i emretet ere 4 6 8s 6 es 1,823,250 52,930 
Cost of experiments, &c.. . ....... 36,149 1,446 
Pension-fund. ....... 85,500 3,420 
Provident-fund 104,584 4/183 
9,576,200 £383,048 
Municipal Charges. =! 
Tax of 0°02 c. per cubic métre of gas. 8,705,241 . 
Rating ofsubsoil . .... a “ee en ae "200, ee “a 
Lighting; extinguishing, and maintenance of : 
pammemmyps . ww kw tes . 487,524 19,500 
4,392,765 .. £175,710 
State Charges. 
Taxes Es Ne gaatle a tree 436,784 £17,469 
Stamps nn 116,712 4,669 
Subsidy to Control Department . . .... 8,000 "320 
561,446 .. £99,458 
Total Expenditure. 43,571,008 . .£1,742,84 
REVENUE. 
Produce ofthe saleofgas ..... . . . 54,025,099 .. £9 
Value of gas in store on Jan.1,1879 . . |: ° 91767 oa meer 
Retort coke oi Oe ai 543,418 
Furnace coke . 9 22st 17,011 
eS SE ae ee ae 987 84,19: 
Ammoniacal liquor . "845,655 18°696 
Rent of meters on hire . . 1,202,291 092 
Ditto of fittings, &., ditto . 1,100,802 . 44.032 
Nn og Gs gg "998'551 8949 
Chemical products. . . 1,159,104 43,364 
ak nk ob pila ec, 5,188 
. = ? ’ 
Interests and discounts . . .°......~., 507,057 20,282 
Total Revenue - 74,828,863 


. . £2,998,154 











Balance in favour of revenue, being profit made 
during 1878 . oie ie ‘ 





eM Wie TAG 31,257,855 . .£1,260,314 
Add balance of profit from 1877 . .... > 83,480 .. 8,339 
81,841,835 . .£1,258,653 

Deduct reserve to meet claims outstanding on 
Dee Gj WS 4 BN a 8 141,835 .. 5,658 





Balance, being profit available for distribution. 31,200,000 . .£1,248,000 
Deduct for share dividend . ..... . . 12,400,000 .. 496,000 





Balance divisible equally between the Munici- 
pality of Paris and the Gas Company 18,800,000 £752,000 
The total amount available for distribution among the Shareholders is, 
therefore, as follows :— 











Francs. Sterling. 
Dividend, as per above account . .. . . . 12,400,000 .. £496,000 
Moiety of balance, ditto . . . .. =. . + +. 9,400,000 376,000 
Sixth payment by the Municipality of Paris. . 50,000 .. 2,000 
Balance of profitfrom 1877... ...4.-. 94,060 .. 3,762 
Total. 1 i... « «- « - « 88,004,000 £877,762 

Deduct 1 fr. per share for special reserve-fund, 

authorized at the general meeting on March 23, 
Meet oe ee PS SS ee ee oS 336,000 .. 13,440 
Balance. ...... . ~ 21,606,060 £864,322 

Deduct first dividend of 12 frs. 50 c. paid in 
ee eee ee 8,864,175 154,567 
17,743,885 £709,755 

Deduct final dividend of 52frs. 50c., making a 

total dividend for the year of 65 frs. per share 
| Pe a ee eee ee 705,600 
Net balance to carry forward . 108,885 £4,155 





PROVIDENT AND OTHER FunpDs. 
Provident-Fund.—During the year 1878 our medical staff visited, at 
their homes, 1314 of the Company’s servants, who, through sickness, were 
unable to discharge their duties, and likewise attended 25,181 consulta- 
tions. The medical fees, medicine, half salaries to disabled workmen, 
funeral expenses, and donations to the widows and children of deceased 
servants, entailed an expenditure of 211,904 frs. The account of this fund 
stands thus :— 
Expenditure. 
Francs. Sterling. 


Medical fees, medicine, &c., as above . 211,904 .. £8,476 





Receipts. 
One per cent. deducted from salaries, &c. . . 104,584 .. £4,188 
Equal amount given by the Company. . . . 104,584 .. 4,183 
Interest and sundry receipts . . OP 7,841 .. 294 





lia va. ©2% 216,509 .. £8,660 





Excess of receipts 4,605 .. £184 


In 1877, also, the receipts exceeded the expenses by a very nearly equal 
sum—viz., 4650 frs. (£186). 

On the 31st of December last this fund possessed 65 of the Company’s 
fully-paid bonds, which had cost 33,042 frs. (£1321), and a cash balance of 
4 fs. (£195), thus bringing up to 37,926 frs. (£1516) the balance standing 
to the credit of the fund. 

Pension-Fund.—The various sums placed to the credit of this fund 
amounted on Dec. 31, 1878, to 1,711,350 frs. (£68,454), represented by 3625 
ree BB gas bonds, and 400 three per cent. bonds of the Eastern and 

estern of France Railways, costing altogether 1,737,165 frs. (£69,486). 
eee, the fund was indebted to the Company to the extent of 
25,815 frs. (£1082). 

The deduction of 4500 frs. (£180) which we make each year from the 
amount set apart for this fund, in conformity with the rules, for the pur- 
pose of assisting those of the Company’s old servants who have become 
incapable of work, has hitherto been insufficient for the purpose. We 
heve, therefore, had to grant it a subsidy of 68,963 frs. (£2758), thus form- 
ing a total of 73,463 frs. (£2938), of which 17,800 frs. (£712) are for pensions 
proper, and 55,663 frs. (£2226) are for assistance renewable every year. In 
1877 this grant amounted to 62,488 frs. (£2499). 

The pension-fund has recently been enriched by a legacy of 20 of the 
Company’s shares, owing to the generosity M. Hervé, the Director we had 
the misfortune to lose at the beginning of last year. M. Hervé also 
bequeathed to the Company a sum of 50,000 frs. (£2000), for the purpose 
of establishing two perpetual scholarships in his name at the Ecoles 
des Arts et Métiers at Chélons and at Angers, to be held by two children 
of the Company’s servants selected from among the most meritorious and 
most destitute of fortune. This sum is to be invested in Three per Cent. 
Rentes, and if at any time the product exceeds the expenses, the balance 
each year is likewise to be invested in Rentes. 

Savings-Fund.—This fund, which dates from the July 1, 1876, was 
established with the object of affording to the Company’s servants the 
means of putting away, without expense or loss of time, whatever they 
might be able to save each month out of their earnings. From the date 
of its formation up to Dec. 81 last, 2980 accounts have been opened, and 
the balance-sheet stands as follows :— 





Francs. Sterling. 
Amount received on deposit ...... 465,242 . . £18,609 
Out of this sum there has been repaid— 
In cash to 1682 depositors, 563 of whom 
have left the Company's service . . 167,564 frs. 
In vouchers to 137 depositors whose pay- 
ments exceeded 500 frs.. . . . . 77,811 frs. 
——_—_—— 244,675 .. 9,795 
Balance in hand on Dec. 31, 1878 . 220,367 .. £8,814 


The continued extension of the operations of this fund testifies to the 
development of habits of order and economy among our servants, and you 
appreciate, as we do, the utility of a measure which, without being 
burdensome to us, forms an additional bond of union between the Com- 
pany and those who afford them the co-operation of their intelligence and 
abour. 

Special Reserve—You are aware that by virtue of our treaty with the 
Municipality of Paris, dated Feb. 7, 1870, the City, at the termination of 
our concession, will be entitled to one-half the value of the Companys 
available assets. The special reserve-fund, which was instituted in 
conformity with Article 40 of the Statutes, was for the purpose of pro- 
viding, between the present time and the year 1905, an amount of capital 
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which, as far as possible, would compensate for the share of the invested 
capital which would then be taken by the City, and thus to render more com- 
lete the security of the fully es shares. For this p se you 
Fecided, at the meeting held in March, 1875, that this reserve should be 
added to each year by means of a levy of one franc per share, and also be 
credited with the amount of the annuity of 210,296 fre. (£8412) due to the 
a from the City of Paris, in execution of Article 4 of the treaty of 
4 il 27, 1872. The position of this fund on Dec. 31, 1878, was as 
‘ollows :— 


Frances. Sterling. 

Amount paid into fund . 1,680,000 £67,200 

Interest Se +b} tS. 4 6,567 
Deferred annuities of the City of Paris, 

repayable in 1888 ....... 1,481,095 57,243 


Total e 3,275,267 £131,010 

The first two amounts are represented by 3176 of the Company’s fully 
paid-up bonds, by 2081 bonds on which 100 frs. have been paid, having 
together cost 1,682,921 frs. (£67,317), and by a balance in hand of 
161,251 frs. (£6450). All the bonds in question, having to be held by the 
Company and repaid at par, constitute in reality a value of 1,796,100 frs. 
(£71,844), which exceeds by 113,179 frs. (£4527) the amount of their pur- 
chase price. This brings the actual total of the special reserve-fund up 
to 3,388,446 frs. (£135,537). 


Lazsourn, Marertats, Resrpvars, Erc. 


During the year 1878 the average price of labour remained about the 
same as in 1877, and we have had again to congratulate ourselves upon 
the amount of work performed by our workmen, and the exactitude with 
which they have attended to their duties. 

Last year, as in 1867, we deemed it incumbent upon us to take into 
consideration the exceptional expense which the temporary advance in 
the price of all the necessaries of life occasioned to our servants during the 
period of the Exhibition, and we have awarded to our workmen and to 
those of our inferior officers whose salaries do not exceed 2400 frs. (£96) 
per annum, an indemnity very nearly equal to half the usual gratuity 
they receive at the end of the year. This exceptional charge on the work- 
ing expenses of the year 1878 amounts to 159,700 frs. (£6388). In 1867 this 
extra expenditure amounted to 140,000 frs. (£5600). 

Coal.—During the year 1878 the average price of coal continued to 
improve. We profited by the fall which succeeded the high rates of the 
past few years, to renew those of our coal contracts which were about to 
expire, and to enter into fresh contracts. We may, therefore, reckon upon 
a further reduction in the year 1879. It must not, however, be lost sight 
of that the reduction in the price of coal brings about a diminution in the 
value of coke, the most important of our residual products, and that such 
diminution counteracts, to a great extent, the economy realized in the 
purchase of the coal. 

Retort Coke.—The rigorous winter through which we have just passed 
enabled us to clear off the greater part of the coke produced during the 
year, which, in round numbers, exceeded by 1,200,000 hectolitres (92,307 
chaldrons) a a pena a in the preceding year; but in order to do so we 
were compelled to lower our tariff to such an extent as to exclude from our 
field of operations all competing cokes and coals. This reduction was the 
more necessary, inasmuch as the winters of 1876 and 1877 were exceptionally 
mild, and we had on hand on Jan. 1, 1878, a stock of coke exceeding by 
1,726,000 hectolitres (132,769 chaldrons) that in existence at the same date 
in the preceding year. An article of merchandise is, in fact, only worth 
what it will fetch, and the sale of coke, like that of all other products, has 
to be subject to the law of supply and demand, with this unfavourable 
circumstance attending it, that when the winter is mild people do not 
burn coke, and consequently will not have it at any price. 

These remarks explain how it is that the amount produced by the sale 
of coke, which in the year 1877 was 14,253,555 frs. (£570,142), in 1878 only 
reached 13,585,445 (£543,418), being a diminution of 668,110frs. (£26,724), 
sg is very nearly equal to the amount saved in the purchase of our 
coals. 

With regard to the produce from the sale of metallurgic coke; this 
amounted to 425,281 frs. (£17,011), which is lower by 122,666 frs. (£4906) 
than the sum realized in the preceding year. This diminution is due 
alike to a decrease in the production, and to a reduction in the selling 
price to manufacturing establishments. 

Heating Apparatus.—In the course of the year 1878 we sold 2272 
appliances for heating by coke, being 801 more than in the year 1877. This 
brings the number of heating apparatus sent out from our works up to 
46,795, nearly the whole of which are in operation in Paris. 

Tar and Chemical Products.—We continue to devote considerable care 
and attention to the treatment of the tar and ammoniacal liquor resulting 
from the manufacture of gas. These residual products all find an easy 
sale, and on very advantageous conditions. e sulphate of ammonia 
especially, which formerly was only employed in the manufacture of alum 
and certain composite manures, now finds, in its application to agriculture, 
where it is employed alone in considerable quantities, so to speak, an 
unlimited market. The net amount produced from this manufacture 
increased in 1878 to 3,262,090 frs., apportioned as follows :— 





Francs. Sterling. 

Treatment of tar . y wltetter . 2,102,986 £84,119 
Treatment of ammoniacal liquor . . 1,159,104 46,364 
Total . 3,262,090 . . £130,483 


Gas-Engines.—During the year 1878 we sold two horizontal engines on 
Lenoir’s system, 19 vertical engines on Otto and Langen’s system, and 80 
of Otto’s horizontal engines; making the total number of 820 engines— 
horizontal and vertical—that have left our works during the past 16 years. 
The two latter kinds of engines, which, unlike the former, do not require 
the employment of electricity, are susceptible of a tolerably large number 
of applications, and, for small manufacturing operations, might be used 
with considerable advantage. 

e may estimate at 1,000,000 cubic métres (35,300,000 cubic feet) the 
—— of gas consumed in 1878 by the gas-engines annually working in 
aris. 

Lighting by Electricity.—On the occasion of our last meeting, we 
alluded to the trials of electric lighting that had been instituted in several 
parts of Paris, and we proved to you—supporting our statements upon 
considerations at once scientific, practical, and economical—that the gas 
industry had nothing to fear from these trials. Having laid it down asa 
ge 6 that, in the matter of illumination, a mild and uniformly diffused 

ight, resulting from the employment of a large number of not very intense 
luminous centres, is preferable to the hard and unequal light obtained by 
means of a small number of very brilliant luminous centres, we said: 
“ That which really constitutes the security of our industry is this— 
that gas is, above everything else, cleanly, simpie, and economical in 
application; that when once it is lighted it burns indefinitely, 

hout requiring any attention; that it may be extinguished 


and re-lighted as often as may be necessary; and that, finally, its flame 
may be increased or diminished. 


according to requirements, and caused to 








give the light of the finest lamp, or to furnish the mere glimmet of tlie 
smallest night-light. Gas is, besides, continually at the disposal of the 
consumer, day and night, in whatever quantity he may desire, and it can 
be applied equally well to lighting, heating, and the production of motive 


power. To obtain it, all that is required is to turn onatap.” Then we 
added: “In the manufacture of gas, the raw material—the coal—is very 
nearly paid for by the residual products obtained from it, and it may be 
admitted as a truth that the processes for the production of light which, 
instead of directly utilizing the coal, as we do, burn it in order to trans- 
form it into motive power and produce electricity, are necessarily very 
expensive.” 

The experiments in the Avenue de l’Opéra, which we have followed 
with much attention, only confirm the opinion we conceived of this com- 
plicated innovation. It does not appear to us to be worth while to enter 
now into long technical details on the subject of the production of the 
electric light, its cost, &c. The English, French, German, and American 
newspapers have published numerous articles on the advantages and in- 
conveniences it presents. Everybody knows that the light is unequal in 
intensity and variable in colour; that in foggy weather its power de- 
creases with distance much more quickly than is the case with gas; that, in 
reality it is whiter and is more dazzling than light-giving. It is equally well 
known that it necessitates the employment of a considerable amount of 
motive power, an electro-magnetic machine, and a multiplicity of deli- 
cately-made conducting wires; and finally, that it is subject to frequent 
sudden extinction, and, consequently, is of so unreliable a character as to 
be quite incom atible with the exigencies of a service of such importance as 
that of the public lighting. But what people are ignorant of, and what it 
is good that they should know is, that in the Avenue de l’Opéra a 20-horse 
power engine is required to'supply 16 electric lamps, spread over a length 
of some 360 métres (393 yards), and that the application of the electric light 
to the 1800 kilométres (1100 miles) of streets in Paris, at present lighted by 
gas, would necessitate the employment of a motive power of 100,000 horses, 
or more than double that which is employed for all the manufacturing 
operations in the departments of the Seine and Seine-et-Oise ; that an 
elosiaie lamp like those in the Avenue de l’Opéra does not give more light 
than 11 gas-jets consuming 140 litres (5 cubic feet) per hour; that, con- 
sequently, for equal illumination, the electric light is much dearer than 
gas; and that, if it can be adopted in certain special cases where expens6 
is not regarded, it can never seriously compete with gas, because it 
possesses different qualities, and does not supply the same needs. 

You are doubtless aware that, at its sitting on the 28th of January last. 
the Municipal Council refused to accede to the request of the ociéte 
Générale d’Electricité for a concession for three years of the lighting of a 
certain number of public thoroughfares in the neighbourhood of the New 
Opera House. The reasons for this refusal are fully set forth in the report 
ot the Committee appointed to consider the matter. 

[The report then gives an extract from the report presented to the Muni- 
cipal Council of Paris on the 14th of January last, a translation of which 
appeared in the Journat for Jan. 21, p. 88. ] 

hese conclusions confirm in all points our preceding observations. 
The Municipality asked themselves whether it was absolutely necessary, in 
order to improve the lighting of the public thoroughfares, to have recou 
to electricity, when they had, in their hands, by the use of gas, so simple 
and economical a means of doing so. 

Although, according to our contract with the Municipality, we have 
nothing to do with the construction, supply, or repair of the public lamps— 
we having only to supply the gas consumed therein—we have considered 
it would be interesting to enlighten the public as to the possibility of ob- 
taining, with gas, light-centres quite as intense as the electric lamps in 
the Avenue de l’Opéra, and we proposed to prove that, for an equal out- 
lay, gas furnishes much more light than electricity. 

The Rue de la Paix is already an example of the improvement that 
might be effected by placing the public lamps closer together. The ex- 
periments that are about to be made in the Rue du Quatre Septembre, in 
the Place du Chateau d’Eau, and in one of the pavilions of the Halles 
Centrales will allow of an estimation of the results that may be obtained 
by combining the reduction of the distance between the lamps with ah 
increase in the amount of gas consumed at the burners. They will demon- 
strate, in fact, that gas, when burned in sufficient quantity in he geen 
suitably placed, is capable of producing a much more powerful concen- 
trated illumination than was generally supposed ; that its light is quite as 
susceptible of multiplication as of division ; and that, for large as well as 
for small consumers, lighting ‘by gas still remains par excellence the most 
practical and economic system of illumination. 

We hope, gentlemen, that the details into which we have just entered 
will dispel any apprehensions that may be aroused in the minds of some 
of you by the experiments, so diversely appreciated, in the Avenue de 
l’Opéra. 

[The foregoing document is, as usual, accompanied by the report of the 
Audit Committee, who testify to the accuracy of the accounts, and to the 
general efficiency of the Company's stations. In all branches of, the 
service they found order and regularity prevailing—an essential condition 
of prosperity. This they attribute to the ability and tact with which the 
affairs of the Company are conducted by the chief officers, under the 
orders of the Board of Direction, who are equally desirous of defending 
and developing the common interests. They conclude their report by 
expressing the conviction that the Company’s present position is one of 
absolute security, while its future may be looked forward to with entire 
confidence. } 


THE LANCASHIRE COAL AND IRON TRADES. 
(FROM OUR OWN CORRESPONDENT.) 

There is a tolerably good inquiry for gas coal in this market, and there 
has been some little extra business doing, owing to consumers, who have 
hitherto been supplied from the Durham coal-field, having to come into 
this district to cover their requirements. So far, however, as local con- 
sumers are concerned, there is still but little actual buying, and I can hear 
of very few contracts having yet been closed. Prices generally ure very 
low, common Lancashire gas coal, such as the Wigan four-feet, being 
offered at from 5s. 6d. to 6s. per ton at the pit; ordinary screened gas coals 
at from 7s. to 7s. 6d., and good Arley gas coal at about 8s. per ton, with 
cannel ranging from 15s. to 20s. per ton at the pit, according to quality. 
There is, however, so much competition that it is very difficult to say what 
are the actual prices which sellers would be willing to take. For héuse- 
fire coals the demand is now generally very limited, and the quoted prices 
at the pit may be given at 9s. to 9s. 6d. for best Wigan Arley; second 
qualities, 8s. to 8s. 6d.; with common sorts and Pemberton four-feet offer- 
ing at from 6s. 8d. to 7s. 6d. per ton. Common round coal is difficult to 
move at any price, and I hear of one large contract for good or coal 
having been placed at an extremely low figure. The only approach to a 
quotation that can be given is that there are sellers at from 5s. per ton up- 
wards at the pit mouth. Good descriptions of engine fuel are in moderate 
demand, and are maintaining late prices, — these are very low; but 
the common sorts continue a complete drug. For good burgy, 8s. 9d. to 
4s. 6d., and for good slack, 2s. 6d. to 3s. 64. per ton at the pit, are about the 
average prices. 
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‘Short time is ually becoming more prevalent throughout the dis- 
_— and 5 majority of the pits are not running more than three to four 
a week. 
ancashire makers of pig iron continue to push in the market at very 
low prices, but although they have not now to contend with the oanee- 
tition of north country iron, there are still other brands, such as Lincoln- 
shire, by which they are being undersold, and the quantity of local iron being 
sold continues but small. For delivery into the Manchester district the 
uoted prices remain at 46s. per ton for No. 3 foundry, and 45s. for No. 4 
‘orge, less 2} per cent.; but these prices are not adhered to where anything 
ike a good order is to be obtained. Finished iron is without change; 
works are still only kept going from hand to mouth on small orders taken 
at low prices, and Lancashire bars, delivered into the Manchester district, 
are quoted at from £5 10s. to £5 15s. per ton. 





THE COAL AND GENERAL TRADE OF THE NORTH 
OF ENGLAND. 
(FROM OUR OWN CORRESPONDENT.) 

The great strike of miners in the Durham colliery districts is in a more 
muddled and confused condition this (Saturday) night than it was a week 
ago. All the men who had given in their notices are now out. Several 
efforts have been made this week to endeavour to adopt some compromise 
which masters and men might agree upon as a basis of settlement. But, 
as the men are evidently in a condition of mind not at all favourable to 
the reception of peaceful counsels, the whole thing has failed so far. A 
suggestion was made that, as only 2} per cent. lay between the proposi- 
tion made by the masters and what the men at one time would have 
agreed to, it has been suggested that the mba should be “split.” 
Overtures of this description have, however, been repudiated by the men, 
who demand what they call open arbitration. No doubt a compromise will 
be come to some time, but it is pretty evident the men will have to starve 
a little longer before they get into the temper of mind to lead them to 
consider it. The whole thing will become a bad business after the end of 
this week. 

At the beginning of the strike the leading North Durham collieries 
had 4 stocks of coals on hand. It has been computed that the quan- 
tities held by them were nearly equal to 1 million tons. The stocks were 
= ally small coals, useful for manufacturing purposes. A lot of them 

ave been shipped, and some hundreds of tons have been sent to the 
factories on the Tyne and Wear. Therefore there has been no stoppage, 
nor is there likely to be, of local trades in consequence of the strike. The 
Northumberland pits are running full time, and are producing a con- 
siderable quantity of small coals. 

Some few small cargoes of gas coals were shipped last week to the bye- 
ports, but the steamers belonging to the gas collieries are all laid by in 
the Tyne and Wear. A great number of seamen are ashore, out of employ- 
ment, in consequence. 

By a slip of the pen, I stated last week that the Durham collieries, when 
at full work, produced 20,000 tons of coals per week. It should have been 
200,000 tons. Messrs. Joicey’s group of pits alone yield 21,000 tons of gas 
coals weekly when they are at work. The stocks of coals at the gas 
collieries are now completely exhausted. They have just enough left to 
keep the engines going. Some hopes were pet about a fortnight 
ago that several leading colliery owners, especially of coking collieries, 
might break off from the Masters Union, and so force on a settlement. 
But it is stated each colliery in the Association is bound to give six months 
notice before leaving, under a penalty of £60 per day. The fact is, there 
has not been much disposition shown to end matters in this fashion. The 
few pits which have decided to adopt arbitration never were in the 
Masters Association, and they are more or less attached to works which 
consume their own coals, and send little to market. 

The few Northumberland collieries which make a limited quantity of 
gas coals have put some into the open market, and have realized good 

rices. But the supply which can be offered for shipment is of the most 

mited description. he Northumberland steam collieries have not 
arrenet their prices very materially. From 6d. to 1s. per ton is the 
outside. 

Most of the small sailing vessels which frequent the Tyne have gone 
down to load Fifeshire coals in the Firth of Forth. The shipment of gas 
coals from the ee to the Baltic is about stopped for the present. It is 
said that most of the ——_ gas-works have had retty good stocks of 
coals in hand, from which t have drawn during the strike. The colliery 
owners anticipate that at its close there will be a brisk demand for coals 
over the summer, and that better prices will be paid. 


NEWCASTLE-ON-TyNE, Monday Morning. 
The Durham coalowners held a meeting at the Wood Memorial all 
ere on Saturday afternoon. They came to a very important resolution. 
hey determined to refer all the points in dispute between them and their 

miners on strike to a committee of their own body. They have asked the 

miners, too, to send similar represéntatives to discuss with them terms for 

a settlement. The large North Durham collieries have got well through 

their heavy stocks of small and unscreened coal. Without the pitmen 

have turned obstinate the prospects of a settlement are greatly improved. 

If neither party seeks a triumph, the strike, if it has not been brought, 

should be drawing to a close this week. The door is undoubtedly open 

for negotiations ; it had not been so for a fortnight previously. 





(By TELEGRAPH.) 
. NewcasTuLE-on-TyneE, Monday Night. 
Unless the miners are extremely obstinate, the prospects are that the 
strike will be over next Monday, or, at farthest, Wednesday. There has 
been a hopeful fecling amongst merchants on ’Change to-day. There 
were larger stocks at the gas ans than was believed; but they have now 
been cleared off. It is said that the North Durham coalowners have 


. realized a quarter of a million of money by the sale from stocks. 





TRADE NOTES FROM SCOTLAND. 
_ . (FROM OUR OWN CORRESPONDENT.) 

_ The death has just been announced of Mr. Robert Hart, an old Glasgow 
citizen, who took a prominent part in demonstrating the applicability 
of coal gas for illuminating purposes, even ten years before its general 
introduction in 1818. He was a keen and zealous cultivator of the 
mechanical ‘and physical sciences, and numbered amongst his most inti- 
mate acquaintances the late Mr. James Beaumont Neilson, the inyentor of 
the hot-blast system of smelting iron, and the first manager of the works 
of the Glasgow Gaslight Com Mr. Hart, who was in his 91st year at 
his death, was not only the oldest member of the Philosophical Society of 
Glasgow, but older by fourteen years than the member whose name stood 
meet in Loner on ne roll. 

e an ater Committee of the Inverness Police Commissioners 
have just concluded their purchases of coal for the current year. As gas 
managers and directors and corporation committees in other parts of 


, the country may feel an interest in the matter, I give the prices at 


which the contracts were concluded. It should be remembered that 





although Inverness is on the Scotch railway system, it is very far 
removed from the principal fields of cannel coal. The quantities 
and prices were as follows:—Arniston cannel, 400 tons, at 28s. per 
ton; Bredisholm cannel, 500 tons, at 17s. 10d.; Pollok cannel, 209 tons, 
at 26s. 6d.; Moss-side cannel, 200 tons, at 25s.; Climpy splint coal, 1000 
tons, at 14s. 9d.; Fifeshire cannel, 200 tons, at 17s. 6d. Arniston is near 
Edinburgh, and most of the other places are in Lanarkshire or near 
Glasgow. 

Tenders were accepted during the past month by the Glasgow Corpora- 
tion Gas Committee for the coal required during the year ending June, 1880. 
Supplies of nearly forty different kinds of coal were purchased, chiefly of 
the Bret and second qualities, and from nearly all the well-known gas coal 
seams wrought in Lanarkshire, Ayrshire, Midlothian, and Fifeshire. Con- 
tracts have been concluded for about 180,000 tons. It is worthy of mention 
that although there has been a reduction in price generally, itis but slight 
as ommend with that made in respect of furnace coal, house coal, &o. 

A meeting of the Shareholders of the Dalbeattie Gaslight Company was 
held last Tuesday evening, when it was unanimously agreed to extend the 
works, as had been proposed by the Directors, in order to meet the in- 
creasing requirements of the town. With characteristic liberality, Mr. 
Maxwell has granted the ground required for the purpose. It is about 
twenty years since the present works were erected. The extension is 
much needed, and will be proceeded with as soon as possible. 

Glasgow Corporation 6} per cent. Gas Annuities were dealt in on Satur- 
day week at £156 ; on Wednesday the 9per cents. rose £1, and on Friday 
10s. at £205. Business was done on Tuesday in the Edinburgh Gas Com- 
pany’s stock at £45, and on the following day in the Edinburgh and Leith 
Company’s stock at £32. 

The Police Commissioners of Annan recently applied to Mr. James 
M. Gale, Engineer to the Glasgow Corporation Water Commissioners, for 
his professional assistance in connection with the rapeee new water 
supply scheme for that town. Mr. Gale met them last Thursday morning, 
and subsequently made a survey of the surrounding district. 

A water-supply scheme, designed by Mr. Buchanan, C.E., Edinburgh, 
for Kincardine-on-Forth, has been adopted by the Local Authority of that 
town. 

The last quarterly returns regarding the Aberdeen Water-Works show 
that no repairs were executed on the aqueduct or pipes during the quarter. 
The average depth of water in the reservoir varied from 11 feet on Jan. 10, 
to 13 ft. 10 in. on March 21; and the total consumption of water from the 
low-service reservoir during 24 hours was 4,292,000 gallons, while the con- 
sumption from the high-service reservoir was 201,240 gallons, giving a total 
consumption for the 24 hours of 4,493,240 gallons. 

There is at present under consideration a proposal on the part of the 
Local Authority of the Barony Parish of Glasgow, a large portion of which 
is extra-municipal, to construct an additional water reservoir at Cockmuir. 
Tenders, averagirg from about £10,000 to £11,000, have been received for 
the construction of the proposed works. 

On Saturday week an additional service of water for the town of Leven, 
in Fifeshire, was inaugurated with due ceremony and great rejoicing. 
The supply is calculated at from 30 to 35 gallons per head per day. 

A new drainage scheme for the burgh of Airdrie is about to be under- 
taken recent revelations as to the unhealthiness of the town having 
indicated the urgent need for action being taken in that direction 
at once. 

The Glasgow pig iron warrant market was very unsettled again all last 
week, though the fluctuations were within smaller range. As high as 
43s. 103d. cash was paid on Monday, and down to 43s. was taken on Wed- 
nesday, while on Friday afternoon business was done up to 43s. 7d. cash. 
There is a fair demand for the special brands, but the commoner brands 
are going more freely into the warrant store than into consumption. 

Business prospects in the coal trade still look very dull, and prices con- 
tinue exceedingly low. The market is quite devoid of animation. 





Sats or Gas AND WaTER SHARES AT Watrorp.—Last Tuesday there 
were sold at Watford seventeen shares in the Watford Gas and Coke Com- 
pany and ten shares in the Colne Valley Water Company. They realized, 
in the case of the former, £19 per £10 share on which a maximum dividend 
= per cent. has been paid; while the latter sold for £10 2s. 6d. per £10 
share. 

Gas Ana.ysis.—The President of the Institute of Chemistry has offered 
two prizes of £50 each for the two best original investigations involving 
Gas Analysis. These prizes will be open to Associates, and to all persons 
(except Fellows of the Institute) who shall before the 3lst of December 
next have qualified for the Associateship in all respects short of passing 
the prescribed practical examination, and successful competition for these 
prizes will be accepted in lieu of such practical examination. 

PuRCHASE OF THE STROOD WaTER-WoRKS BY THE ROCHESTER CoRPO- 
RATION.—At the meeting of the Rochester Corporation on Tuesday, the 
22nd ult.—the Mayor presiding—the Estate Committee reported that they 
had received an offer from the Strood Water-Works Company to dispose 
of their undertaking to the Corporation for the sum of £6700, that being the 
amount settled by Mr. Bramwell, who had been employed to make the 
valuation. The Committee recommended that the offer of the Company 
be accepted, and the recommendation was agreed to. 

Socrety or Arts TEcHNoLoGicaL Exammnations.—The Council of the 
Society of Arts, having received an application from the City and Guilds 
of London Institute for the Advancement of Technical Education, offering 
to take charge of the Technological Examinations established by the 
Society in 1873, and carried on up to the present time, have resolved to 
transfer these examinations to the charge of the Institute. The Council 
have also ascertained that the Science and Art Department will assist the 
City Institute in conducting the examinations, in the same way as it 
has hitherto assisted the Society of Arts. The Technological Examina- 
tions for the present year will, therefore, be carried on under the direction 
of the Institute, and all communications on the subject should be ad- 
dressed to the Honorary Secretaries, City and Guilds of London Institute, 
Mercers Hall, E.C. 

SHorEHAM WaTER-Works Company.—The half-yearly meeting of Share- 
holders was held at Brighton on the 26th ult.—Dr. Fuller in the chair. 
The report of the Directors showed that there was a balance available for 
dividend of £300 12s., and they recommended the payment of. a dividend 
of 24 per cent., making, with the 3} per cent. declared in October last, a 
dividend of 6 per cent. for the year, adding the sum of £50 to the reserve- 
fund, and leaving the balance remaining, after deducting the Directors 
and Auditors remuneration, to be carried forward. The Directors 
reported that they had not been able to make satisfactory arrangement 
with the owners of the Aldrington Estate, with reference to the supply 
of that district with water, and that in the present session a Bill had 
been promoted by the owners of the estate, with the object of obtaining 
powers to establish a Company for the supply of the parish of Aldrington 
and some parts of Portslade. This Bill the Directors had successfully 
opposed. They also reported that the Provisional Order for which they 
had applied had been issued, and only awaited the confirmation of Parlia- 
ment. The retiring Directors and Auditor were re-elected, and the pro- 
ceedings closed with the usual votes of thanks. 
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APPLICATIONS FOR LETTERS PATENT. 
1635.—M‘Kenziz, J., Regent’s Park, London, “Improvements in electric | g559. —Gnrar, M., Cannon Street, London, “An improved mode of manu- 
waa paratus.” "Ap ril 25, 1879. a | facturing carbons for electrical purposes.” Nov. 9 
yarT, V., Beckton, Essex and Kent, “ Improvements in gasholders | | 4700.—Mituxs, A. sen., and jun., Glasgow, thet the manu- 
| facture of illuminating gas, and in the utilization of the impure pro- 
ducts resulting therefrom.” Nov. 19, 1878. 





May 6, 1879.} 





of illuminating gas, and in apparatus therefor.” A communication. 


May 1, 1879. 
PATENTS WHICH HAVE PASSED THE GREAT SEAL. 
and their guide framing ‘and tanks.” April 28, 1879. 


1676.—Watrters, J., and Davies, E., Liverpool, “Improvements in and 
relating to lighting by illuminating gases and apparatus to be employed 


therefor.” April 29, 1879. 
1700. a a” Walworth, London, “‘ Improvements in dry gas-meters.” | PATENT WHICH HAS BECOME VOID 
April 30, 1 | BY REASON OF THE NON-PAYMENT OF THE ADDITIONAL STAMP DUTY oF £50 


1727. wn Lanse J. R., Southwark, London, “ oe yy in gas- | BEFORE THE EXPIRATION OF THE THIRD YEAR. 
engines to adapt them for locomotive purposes.’ May 1, 1879. | 1649.—Cark, A. M., “ ~~ meas in gas-retorts, and apparatus used 
1783.—Riptey, R. §., Strand, London, “ Improvements in the treatment | therewith.” April 20, 1876 


es E Share Fist of Gas and Water Compunics. 



























































( Qeoet by Mr. ¥. N. Gotpina, 28, Cornhill, from the latest Stock Exch Quotations.) 
- ] : 
Number] & = dotdiind Last | penaher =e g |Amount| Last Number Fs 5 Amonunt Latest 
of e2 Name. paid up| Divd. | a 28! Name. paid up| Divd. ow of \8é| Name. paidup| Divd Quo- 
Shares | 5 per (p.Cent.) tations a. Be} | per j|p.Cent. tations Shares | 6 per jp.Cent. tations 
issued. |< 2 Share. |p. Ann. issued. \< <8) Share. |p. Ann. "| issued. |< £ Share. |p. Ann - 
Gas Companizgs. £ 8.d\£$ 8.d| & ;4 £ | Gas Companizs. | £ 2.d/£ 8.4) & | & | Gas Compantes, £ sdf 3. a 
589892 | 10 |/Allianceand Dublin 10 00/10 00 16--17 6200 5 |Georgetown,Guiana,; 5 00) 7 00) 4—4) 12500 j 5 |Singapore( Limited) 5 00,7106 ~ 
10000 | 20 |Anglo-Romano , .| 20 00:10 © 0) 21—23 | 300000 |100 Glasgow Capes 2000 | 5) Do., preference .| 5 0 0) 7 10 0)5 
5000 | 20 — (Limited), 20 09, 3 00) 124-13, | tion Gas , .|100 00) 9 © 0/205—210) 4000 | - — Metropolitan) 50 © Oj11 10 O}1 
1500 | 20 » 2nd pref. . « 20 00) 7 10 0; 20—22 | 115000 |100 Do., do. . . . .. 100 00) 6 15 0/155—160} 4000 | 124| coc eeee® 12 10 0)11 19 0 26. 
40000 | 5 eomiy (Limited): 5 00 7 10 0) 53—6} -» {100 Grimsby Gas, A. .|100 00) ., |186—190}] 20000 | 124) De., new shares ,| 12 10 Oj11 10 0 —2%6 
10000 | 5 ourthissue. 4 00/7 0 04—I pm.) o 10 |Hampton Court. . 10 0 of10° "0 0} 14—15 | } . 
5000 | 20 |Bournemouth.. . 10 007 00 .. 7600 | 10 |Hong Kong (Lim. ); 10 0 0/10 © 0} 14-16] 15000 | 10 Surrey Consumers,| 10 00/10 0 0) 18—19 
229700 | .. |Brentford. .... 100 00 9 0 0145-150] 5000 | 10|Hormsey ..... 10 0010 0 0} 13—14] 10000 10, Do.,new. . 8 0010 @ 0\6—7 pm. 
ee - Do., Sper ct.pref.100 00, 5 0 0 93—96 )20000L0 50 |Imperl. Continental|100 0 0)5/.p.sh,/180—2 .. | 5 |Tottenbam and Ea- } 
es 20| Do.,Cshares . .. 16 00) 9 0 0)7—8pm. | } xd. | oe See 5 00/10 007 ns 
5400 | 20 [Brighton ..... 20 0010 00 32—4 ee i. nn’? +s. os ie ee | . 1500 | 10 |Wandsw. & Putney! 10 0 0/10 0 O14 
5000 | 20 |Brighton and Hove 20 00,10 0 0 33—5 ia .. |Lea Bridge . . 5 aN - oY Ty 1500 10 DO. ce ceces 10 0 0) 7 10 0105-115 
14000 | 20 | British | (Limited) .; 20 0 0/10 0 0) 35-7 9000 | 4 |Limerick Gas .. .! 4°°0 0| 3 15 0} 4000 | 10 iine.« 2.9. 0.) & 10 00/7 00) 
7223 | 20 \Cagliari (Limited). 20 0 0| 7 0 6] 16—18 | 561002. |100 |Liverpool United :|100 0 0! |180— its 26000 | 5 |WestHam ....| 5 00/10 00 8-9 
1500 | 10 |Colney Hatch... 10 00) 5 00) 8—9 [169100/./100 nd « 0.0 ¢.% 160 00|7 “00 125 — 135) oa | .. West Kent .. oe es 13—l4 
5500002./Sk. [Commercial . . . . 100 0 0/10 10 0/180—185} 3865007.) Sk.|/London, ..... 1100 0 0/10 0 0/174—178) ‘+. | Woolwich, Pimstd., 
70000/,|Sk Do., 7 per cent. . 100 0 0} 710 0130-5 |150000/.|Sk.| Do., Istpref. . ./100 0 0} 6 0 6) 122-125 and Charlton » te oe 10 15 0) . 
20006 | 29 |Continental Union.’ 20 0 0| 6 10 0| 18—19 8550 | Sk. Do., 2nd pref., .|100 0 0} 6 0 0/100—106 } | 
22000 | 20 | Do.,new... .| 14 00) 6 10 0/2\-1ddis.J 7622 | 25] Do.,Ashares. .| 25 0 0| 6 0 0| 29-31 | 
10000 | 20 | Do., preference .. 20 0 0) 7 © 0|224--234] 26692/.\sk.| Do., Debent. stk.|100 0 0/52.& 61. ce lwasas CocrPantes 
750001,|Sk. |Crystal Palace Dist. 100 0 0/10 0 0/175—85 | 15000 | 5 |Malta and Mediter- | | , ATE mor 
1250007,|/Sk Do., 7 percent. .100 00) 7 0 0 125—35 | ranean (Limited).| 5 002100) 2— 615600 |109 iChelsea. . . . . . }100 00.6 0 6150—158 
50000/./Sk pe eee - - 100 00,6 0 0/115—25 Pn 4 . Do., preference .| 5 0 0) 7100) 5— 1624700 |100 |Rast London . . .|100 00/6 0 0155—8 
25000 | 6| Do.,ord.7p.c..) 1 40/7 0 0A—Ipm, 0000 | 5 Mauritius(Limited)| 2 5 0) 3 6 8/19-1{dis] 10798 | 50 |Grand Junction . .| 50 00) 5 00 82-4 
7100 | 25 Edinburg’ ms os 25 0010 0 0! 46-48 27096 20 |Monte Video(Lim.)| 20 00/8 0 0) 138—1l4 5840 | 25) Do.,4shares . .| 25 00/5 00 41-2 
23406 | 10 European( Limited) 10 09/10 0 017§—184) 8000 | 10 [Nictheroy,Braz.(L.) 10 00; 5 00) 3$—4 6160 | 25 Do., new ditto; | 
12000 | 10 | Do.,newshares.| 7 109/10 00; 5—5}] 30000/ 5 |Oriental €aleutta). | 5 009 0 0! 64—7$ | max.div.,7p.c.| 25 00) 5 00 35—37 
35406 | 10 | Do.,newshares., 5 00/10 0 0) 34—4 30000 | 5 Do., new shares. 1009 O06) yey 555180/.|100 |Kent. ...... 100 0 0| 8 0 0210—15 
40963007) Sk. Gaslight & Coke A, 100 0 0/10 10 0/179—183] 10000; 5 Ottoman (Limited) 56 003 00 24 |7818002./100 |Lambeth .. . . . 1100 00) 6 §& 0/150—153 
100000/./Sk.| Do.B. ..... 100 00, 4 00) 75-8 10000 | 10 |Para (Limited) . 003 00 4—5 326150/,|100 Do., max. TAP. c./100 00| 6 5 0143~-148 
50000 | 10 | Do. 5 perct. pref. | 27000 | 20 |Phawnix. ..... | 20 00/10 0 0) 35-37 442 |100 |New River .. + - 100 007 0 0820—350 
cony.,4thissue. 10 0 0; 5 0 0) 164-174] 3600007./100 | Do., new max. 7} A 00) 7 10 0\107—109] 4475 /100| Do... ..... 85 00 7 0 0.280—300 
50000 | 10 Do. do. Sth do. .| 10 00! 5 0 0] 154-164] 144000/.| Sk. Do,, capitalized . 005 0 0| 95 —100}] 400000 |100 | Do.,deb.sk.,4p.c.\100 00) 4 0 0)101—103 
200000/./Sk. | Do.C10p.c.pref.100 0010 0 0205—21 | 20} Do. new, 1876. . "e 0010 © 0)13-15p 1. |100 |Southwrk. &Vauxh.100 00) 4 0 O1L—113 
3000007.) ,, Do.D do. do. .|100 0 O}10 0 0205-210] .. | .. |Richwend (Surrey)| ° es 15—16 [$24700/7. |100 | Do., pref. stock ./100 00/5 0 0/113—116 
165000/.| ,, Do.E do. do../100 0 0/10 0 0/205—210] $7500 | 20 |Rio de Janeiro (L. )| 20 0 O10 O 0) 25—27 41265007. 1100 | Do., Dshares . .|100 00) 4 0 0)109—111 
30000/.| ,, Do.F 5 do. do.,|100 00) 5 0 0100—103 1500 | 324)Shanghai. ... . 32 10 O12 00 o° 700007. |100 | Do., ’ new ordin > 4100 oe 
600007.) ,, Do.G 74 do. do..}100 0 0| 7 10 0'148—153] .,. [100 |Sheffield, A... “hoo 0 O10 0 O)192—1 1600 |100 | Do., ” new ord.No. 0014100 
13000007) ,, a ee A 100 0 | 7 00127—132] .. 100; Do, CC... : as 0 on 0 0|106—108] 15073 | 61 |West Middlesex , | a1 © 0/61.p.sh. 14s 
| 





























The GRAND MEDAL of MERIT at the VIENNA EXHIBITION, TWO MEDALS at the PHILADELPHIA EXHIBITION and 
TWO MEDALS at the PARIS EXHIBITION, have teen AWARDED to GWYNNE & CO. for GAS-EXHAUSTERS, 
ENGINES, and PUMPS; Also 27 OTHER MEDALS AWARDED at all the GREAT INTERNATIONAL EXHIBITIONS. 


GWYNNE & BEALE’S PATENT GAS-EXHAUSTERS & ENGINES. 


The Judges report on the 
combined Exhauster and 
Steam-Engine exhibited at 
the Philadelphia Exhibition 
is—*‘ Reliable compact Ma- 
chine, well adapted for the |j 
purpose intended, of excel- 
lent workmanship.” 

GWYNNE & CO. have made 
the largest and most ens 
Gas-Exhausting Machine 
the world, and have comp oted 
Exhausters to the extent of 
8,000,000 cubic feet passed per 
hour, of all sizes from 2000 to ! 
210,000 cubic feet per hour. 


a 
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EXHAUSTER with Trunk aan, eile of passing 210,000 cubic feet per hour. 52,500 EXHAUSTER, with Sancenn aan combined. 


GWYNNE & CO. do not pretend to enter ae a struggle with other makers in respect to cheapness. They have never sought to make price the chief 
consideration, but to produce machinery of the very highest quality, and most a and workmanship. The result is that in every instance their work is 
giving the fullest satisfaction. Numerous testimonials and references can be given to Companies using their Machinery for years past. 


Exhausters, with or without Engines combined, can be made to pass the gas WITHOUT OSCILLATION OR VARIATION 
IN PRESSURE Regulators, Bye-Passes, Stop-Valves, Gas-Valves, Station Governors, and Gas Machinery of all Sizes. 


PLEASE ADDRESS IN FULL, GWYNNE & CO., Hydraulic and Gas Engineers, 
ESSEX STREET WORKS, VICTORIA EMBANKMENT, LONDON, W.C., ENGLAND. 


Gwynne ¢ Co.'s New Catalogue on Gas-Eakausting and other Machinery may he obtained on application at the above 


TO GAS ENGINEERS. 
D. BRUCE PEEBLES & CO. 


Beg to call the attention of Gas Engineers to the fact that the novel and original feature in connection with 
PEEBLES’ SYSTEM OF CONTROLLING THE ACTION OF GAS GOVERNORS is the loading or acting 
on the Bell by Pneumatic Pressure instead of Weights. 


TAY WORKS, BONNINGTON, EDINBURGH. 


88 Ml . $ 
Tene TTY Ke 
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WANTED , Readers ofthoN EW Edition, | J7OR SALE.—A Dozen Stout Wrought. 
1879,“ king & Heating by Gas;” on Burners, &c. Iron TANKS and Evaporating PANS, from 1 
Copies, by post, Threepence, direct from the Author, | 3000 gallons, all just new and very strong. 
Maenvs Ouzen, A.I.C.E., Gas-Works, Sypennam, 8.E. Also an AIR-PUMP and ENGINE, on Stand, £20; a 
| small ae eee PUMP, £6; and a 1000-gallon 


-end B: ILER, £12 
AN TED, offers for 10, 000 Gallons of | | Pag-en atthe Colour Works, Frogmore, WanDsworta, 8.W. 





TAR, delivered free at the Swindon Station. 
Address Szceztany, Gas- Works, Swinpon. 


WAktep, by the Advertiser, a Situa- | 
tion as MANAGER or FOREMAN, or Inspector, | 

Collector, and Meter-Fitter. First-class testimonials. 
Address A. B., 144, Lambeth Walk, Lonpon. 





PURIFIERS FOR SALE. 
OR SALE—The Plates forming a Set 


of Two Purifiers, 12 ft. by 4ft.6in. by 4 ft. deep, 
| together with wrought-iron Covers, Lifting Tackle, Wood 
Sieves, Hydraulic Valve and Connections. Rong } above are 
TO STOKERS. | au bs to new, and very handy, requiring little floor 
WANTED immediately, at the Bognor For particulars apply to Granam Ross, Gas-Works 


Gas-Works, two Sober Men as Stokers. Must b | Srongmaven, N.B. 








EXHAUSTER FOR SALE. 
For SALE, an Engine and Exhauster 


combined, to pass 7000 feet per hour, together with 
Boiler, 12 ft. by 4 ft., Boiler Fittiugs, Connections, Regu- 
lator, and Stone Bed. 
For particulars, apply to W. T. Tzw, Gas-Works, 
WakwiIck. 





TO RETORT SETTERS. 
HE Directors of the Horsham Gas Com- 


pany, Limited, invite TENDERS for the renewal of 
about 30 Fire-Clay RETORTS, 
_ Tenders to be sent in on or before Saturday, the 17th 
inst. 
Full particulars may be procured by application to the 
undersigned. 
R. SBEPPARD, , Secretary. 





willing to make themeelves useful. a 
Apply, wth testimonials, to W. Hammonp, Manager. |TO,BE soup, Cheap, Three Telesco ic 
, two jameter an . deep 
Wwar TED, good Practical Si each lift, and one 70 ft. in diameter and 20 ft. deep. Only 
FOREMAN’ for the Tar Yard. Peceretentny been in use eight years. May now be seen at work at the 

Washing, Anthracene, & Effingham Street Gas- Works, Sheffield. 
care o Mr. King, 11, “Bolt oars | a price, apply to Tuomas Piagorr anp Co., Spring 
i, BinMinenaM. 








Bosesie, a Non Ba, 
Address 
Fuser Street, E.C. 


WANTED, at once, by the Gloucester 

Gaslight Company, a RENTAL-CLERK. Applica- 
tions, stating age, salary expected, with copies of testi- 
monials, to be forwarded to the undersigned. 


Grorae Vinson, Secretary. 
Gloucester, May 3, 1879. 


WAstep immediately, employment 
as METER-FITTER, or Main and Service 
Layer. No objection to be generally useful. 
from last employers satisfactory. 

e James Wittis, 3, Morton Cottages, Barton 
Street, GLovcesTER. 








[HE Prescot Gas Company have for Sale, 
and which will be sold cheap, a quantity of GAS 
PLANT suitable for a small Gas-Works, consisting of 
Hydraulic Main, Mouthpieces, Ascension-Pipes, 6-in, Con- 
densers and Washer. 

Further information may be obtained from Witiiam 
Parescort, Manager, Gas- Works, Prescot, Lancasuire. 








TO TAR DISTILLERS. 
HE Gas Committee of the Leeds Cor- 


poration are prepared to receive OFFERS for all the 
TAR (about 1,300,000 Gallons per annum) manufactured at 
their three Works. The contract to be for One, Two, or 
Three years, datiug from the Ist of July. 
Tenders, to be addreszed “‘ The Chairman, Gas Office, 
Boar Lane,” will be considered on Thursday, the 15th inst. 
he Committee donot bind themselves to accept the 
lowest or any tender. 
Further particulars can be had on application to Mr. 
Woopatt, Ergineer. 


Character 





BORO''GH OF MIDDLESBROUGH. 


Ww4 NTED, a Gas-Works Manager, to 
enter upon hie duties earlyin May, The person 
appointed will be required to devote the whole of his time 
to the duties of his office. Three months notice, to termi- 
nate the engagement, to be given or taken. 
se eitcation must state salary expected. 
slications to be sent to the undersigned on or before 
Mon , the 5th of May next. 
By order, 
Gro. Batneriner, Town Clerk. 








as Sanitary Authority of the Borough 
of Ipswich are prepared to receive TENDERS for 
| the Supply of TAR from May 14 to Dec. 31, 1879, in quane 
| tities of not less than twelve barrels at one time. 

A form of tender, with conditions of contract, can be had 
on application to the undersigned. 

Tenders, endorsed *‘ Tender for Tar,” and addressed to 
the Chairman of the Paving ane L “ighting Committee, to be 
| sent in not later than May 12, 

The Authority do not bind ‘nedenalies to accept the low- 
est or any tender. 


April 23, 1879. 


SULPHATE OF AMMONIA. 
HY sell your Liquor when it pays you | 


better to 7 it up yourselves ? 

Conault J. Jupcz, Chemical Plumber, Burner, &c., who 
has put up several sets for Gas Companies with succese, 
Saturating be &¢., made to order. Success eure, and 
nuisance got rid of. 





E. Buckuam, Borough Surveyor. 


BOROUGH OF BIRMINGHAM. 


HE Gas Committee of the Town Council 
invite TENDERS for the Purchase of the surplus 
TAR to be produced and manufactured at their works at 
Adderley Street and Windsor Street, Birmingham, and at 
West Bromwich, for a period of One year,‘from July 1, 1879. 
Tenders may be made for the supply from one or more of 
the works. 
Further information and forms of tender may be obtained 
on application to me, 
Epwin Samira, Secretary. 
Offices of the Department, Old Square, Birmingham, 





HE Hampton Court Gas Company have 
FOR SALE, One 40 ft. by 16 ft. GASHOLDER, with 

siz Cast Columns and Wrought Girders. To be Sold for 

£25, as the position is wanted. 

Also the following PLANT, the whole of which is in 

excellent condition, having been removed for larger :— 

One 8-horse Power Vertical Engine. 

One 4-horse do. do. 

One 15,000 feet Beale’s Exhauster. 

Two Beale’s Slide-Valves for do. 

Four Donkin’s Valves. 

Two Washers, with 8-in. Connections. 

For further information, apply to Mr. E. Price, Engineer 

and Manager, Gas- Works, Hampron Wick. 


BOROUGH OF HALIFAX. 








TO MANUFACTURING CHEMISTS, 


HE Gas-Works Committee of the 
Halifax Corporation invite TENDERS for the Pur- 
chase of 1500 Tons of GAS TAR, to be removed from their 
Gas-Works between July 1, 1879, and ap 1, 1880, The 
Tar may be loaded on the Gas- Works railway siding. 
Farther information may be obtained on application to 
Mr, William Carr, Gas Manager, Halifax. 
Tenders, properly endorsed, must be sent to me on or 
before the 29th inst. 
By order, 
A. C. Fosrzr, Town Clerk. 





No. 96, Ngw Roap, WanpswoatH Roap, 8.W. Town Hall, Ipswich, April 30, 1879. 


Town Hall, Halifax, May 2, 1879. 





BEALE’S 


IMPROVED 


ENGI 

















MUAH 





=a Si x 
alt ae 
si 


adalat, 


PATENT CAS EXHAUSTERS, 


WITH OR WITHOUT 


WROUGHT-IRON SPINDLES AND 


NES COMBINED. 





GEORGE WALLER & C0., 


MAKERS OF 


ENGINES, EXHAUSTERS, 
INDEX AND DISC GAS-VALVES, 
HYDRAULIC MAIN VALVES, 


BYE-PASS VALVES, 


TAR, LIQUOR, AND OTHER PUMPS, 
SCRUBBERS AND PURIFIERS, 
CONDENSERS, BOILERS, &c. 


G. W. & Co.’s New Catalogue of Gas Plant and Machinery can be had on application. 
PHENIX ENGINEERING WORKS: 





HOLLAND 


STREET, SOUTHWARK, S.E. 





THE IMPERIAL METER COMPA 


NY, LIMITED, 


MANUFACTURERS OF EVERY DESORIPTION OF WET AND DRY GAS METER, 


manship, and all modern improvements. 


KINC’S ROAD, ST. PANC 








Invite the attention of Gas Companies to their 


DRY METERS, | 


As combining Materials of best quality, superior Work- 





RAS. 


(The I, M, CO.’S Ay wd METER is well known as infinitely the simplest Compensating Meter, certain in action, and less liable 


from any cause than any other Meter hitherto tested by use on a large scale.) 
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TO TAR DISTILLERS, MANUFACTURING 
HEMISTS, AND OTHERS 


Cc . 

[THE Directors of the Rochester, Chat- 
ham, and Strood Gaslight Company are prepared to 

receive TENDERS for the Purchase of the Surplus TAR 

from their Works at Rochester and at Gillingham. 

Forms of tender and other particulars may be had on 
application at the Office, 56, High Street, Rochester, where 
tenders, marked ‘‘ Tender for Tar,” are to be sent not later 
than noon of Thursday, the 29th of May iast. 

Tenders may be made for One or Two years, from the lst 
of July next. 

The Directors will not be bound to accept the highest or 
any tender. 


May 1, 1879. 





W. Symes, Secretary. 








TO INVENTORS AND PATENTEES, 
i. a bt opiates 
considerable experience in matters connected with 
Gas, Water, and Sanitary Improvement, begs to say that 
he continues to assist Inventors in the ection of their | 
designs, and to obtain for them PROVISIONAL PRO- | 
TECTION, whereby their invention may be secured for | 
Six Months; or LETTERS PATENT, which are granted | 
ae eee 
atents com » Or proceeded with at any stage, 
thereby rendering it y for p Taent in 
the country to visit London. 
Patents procured for Foreign Countries, 
Information as to cost, &c., supplied gratuitously upon 
application to the Advertiser, 22, Great George Street, 
ESTMINSTER. | 








SULPHATE OF AMMONIA APPARATUS. 
am now prepared to Erect Plant or 


I Supply Plans of this New and Efficient System for 
Making Sulphate of Ammonia. For terms, &c., address 
28 below. I have constructed a small apparatus (glass 
which shows ped me me and illustrates the working o! 
the mee plant admirably. I guarantee this apparatus to 
give a first-class result in sulphate if worked according to 
my instructions, &c. Price of small apparatus, c.o.d., £1 1s. 

Address Joun G. Harvey, $1, Old Georges Street, Corx. 


TO CONTRACTORS AND OTHERBS—TENDEBS FOR 
GASHOLDERB TANK. 


HE Directors of the Sheffield United 
Gasligh y invite TENDERS for the work 
uired to be done in excavating fer and constructing a 
and Puddle GASHOLDER-TANK, 156 ft. in dis 
meter, and 40 ft. 9 in. deep, with Dry Well, at their Effing- 
ham Street Gas-W orks. 
Drawings and s tions may be seen on ae 
at the Chief Office, Commercial Street, and copies of the 





‘Barwete's IMPROVED SYSTEMS 
OF CAS LICHTINC 


“NY Szecblee J) ees, 


- BIRMINGHAM. 





COMMERCIAL GLASS WORKS, 27, WELLCLOSE SQUARE, LONDON, E. 
CHEAPEST HOUSE IN THE TRADE 


FOR 


GAS GLASSES OF EVERY DESCRIPTION, 
Opal 15-0z. Sheet Glass for Street-Lamps, 
120s. for 200-ft. Case. 


Write for Lists, free on application to any part of the World. 





Now ready, Second Edition, price 7s., by post 7s. 3d., the 


GAS MANAGER’S HANDBOOK. 


By THOMAS NEWBIGGING, M.I.C.E. 





Orders to be sent to 


WALTER KIN G, 


ll, BOLT COURT, FLEET 


STREET, LONDON, E.C. 





PATENT 
MACHINE-MADE RETORTS. 





B. GIBBONS, Jun., 


STOURB 


RIDGE. 





THE THAMES BANK IRON COMPANY, 


(Successors to LYNCH WHITE,) 


SUPPLY FROM STOCK 
CAST-IRON RETORTS, SOCKET-PIPES for GAS or WATER PURPOSES, FLANGE- 
PIPES for STEAM, RAIN-WATER PIPES and GUTTERS, HOT-WATER PIPES 
and BOILERS, and all requisite Connexions for same; also LAMP-COLUMNS, LAMPS, 
WROUGHT FRAMES, WROUGHT-IRON TUBING, &c., &c. 
All kinds of Gas- Works Apparatus and General Castings made to Puttern or Drawing. 





ADDRESS— 


OLD BARGE WHARF, UPPER GROUND STREET, LONDON, S.E. 





R. DEMPSTER 


SCRUBBERS 





Prices on application. 


iin 7.7. AND, 


Lonpon Orrices; 2, SUFFOLK LANE, CANNON STREET, E,C. 


jWOOD SIEVES FOR PURIFIERS, 


WITH TAPER OR PARALLEL BARS, 
MADE BY SPECIAL MACHINERY. 


On our approved principle, for the extraction of Ammonia. 


ROSE MOUNT IRON-WORKS, 


AND SON’S 


FILLED WITH BOARDS, 


References to First-Class Engineers. 


Wear HALIFAX. 


P tion may be obtained on payment of £2 2s., which 
will be returned on receipt of a bona fide tender. 

The party whoee tender may be accepted will be required 
to — into a contract for the due performance of the 
work, 

The lowest or any tender will not necessarily be accepted. 

Tenders to be sent in, addressed to the undersigned, on 


or before the 20th inst. 
Taomas Roserrs, Manager. 
Gas Office, Sheffield, May 2, 1879. 


MPERIAL CONTINENTAL GAS 
ASSOCIATION. 
INCORPORATED BY ACT OF PARLIAMENT.) 

NOTICE is hereb ren that the HALF-YEARLY 
ORDINARY MEET! G of the PROPRIETORS of the 
Imperial Continental Gas Association will be held at the 
City Terminus Hotel, Cannon Street, London,on MONDAY, 
the 26th inst., at Half-past Two o'clock in the afternoon 
precisely, when @ report will be made to the Proprietors, a 
Dividend declared for the half year ended Dec. 31, 1878, 
and the usual ordinary business of such mreting transacted. 

Notice is hereby aleo given that the Transfer Books will 
be closed on Monday, the 12th inst., and will remain closed 
until after the Half-Yearly Ordinary Meeting oa the 26th 





Atsgar F. Jacxson, Secretary. 
By order of the Board. 
30, Clement’s Lane, Lombard 8treet, 
London, E.C., May 3, 1879. 


CCRI ND WATER- WORKS 
THE ACCR mGTOw Gas AnD W. 








COAL CONTRACTS. 


HE Directors of this Com invite 

TEN DERS for the GAS COAL and CANNEL they 
may require during One, Two, or Three years from the let 
of July next, to be delivered free in trucks at the Railwa: 
Station, Accrington, at the Canal Wharf, Oakenshaw, and, 
if required, on their Siding, Great Harwood ; in such quan- 
tities, and at such times, as the Directors or Secretary for 
the t:me being may require. 
Sealed tenders, endorsed *‘ Tender for Coal,” and ad- 
dressed to the Chairman, General Offices, Gas-Works, 
Accrington, to be sent in not later than 6 p.m. of Wednes- 
day. the 4th of June. 

rinted conditions of tender may be obtained on applica- 

tion to the Secretary of the Company. 

The tors do not bind themselves to accept the 
lowest or any tender, 

By order, 


Cuartxes Hareison, Secretary. 
May 3, 1879, 


TO TAB DISTILLEBS, LIME MERCHANTS, BRIM- 
STONE VITRIOL MANUFACTURERS, 
AND OTHERS. 


HE Gas Committee of the St. Helen’s 

Corporation invite TEN DERS for the Purchase of the 
Surplus TAR produced at the St. Helen’s Gas-W orks for One, 
Two, and Three years respectively, commencing the let of 
July next. Quantity about 600 Tons per annum. Also for 
One year’s supply, commencing the same date, of the best 
small LIME for gas purification, quantity about 400 Tons, 
and about 125 Tons of BRIMSTONE VITRIOL, The 
Lime and Vitriol to be delivered into these Works in such 
weekly quantities as may, from time to time, be specified 
in writing by the Gas Engineer. 

Sealed tenders, stating the net price per ton, properly 
endorsed, and addresse.i to the Chairman of the Gas Com- 
mittee, to be delivered to the undersigaed, at the Gas 
Office, Warrington Old Road, 8t. Helen’s, not later than 
Monday, the 12th day of May. 

The Committee do not bind themselves to accept the 
highest or any tender for the Tar, er the lowest or any 
tender for the Lime and Vitriol. 
By order, 
E. Dyson, Secretary, 
TO MAKERS OF SULPHATE OF AMMONIA AND 
BUYERS OR SELLERS OF GAS LIQUOR, 


SUTTON & CO., Norwich, are now 
@ prepared to Supply a Set of Apparatus with Stan- 
dard Test Solutions for the rapid and accurate analysis of 
Gas Liquor, which can be used by any intelligent workman, 
80 as to show the actual amount of Sulphate which can be 
got out of any sample of liquor in a few minutes, without 
any of the annoyance arising from saturation with acid, &e. 
Tables are also given, showing the quantity of acid of 
various strengths required for any given liquor, the accu- 
rate ounce-strength and percentage of pure ammonia, &e. 
Price of the set, with full direction and table (copyright), 
with materials sufficient for fifty analyses, £4 4s. 
Post orders or cheques to be made payable to F. Surrow 
anv Co., Manufacturing Chemists, Nonwicu, who also 
supply every description of Standard Solutions for Volu- 
metric Analysis of Waters, Beers, Manures, &c., of guaran- 
teed accuracy. 


THE BROUGHTON COAL COMPANY, 
COLLIERIES, NEAR WREXHAM, 


Are prepared to Supply their excellent GAS COAL on very 
favourable terms. 

This Coal yields more than 10,000 cubic feet per Ton of 
gas of good quality, in practical working on the large scale. 
A large purchaser reports the coke to be clear, of a quality 
rarely equalled in the retort-furnace, and much liked by 
the stokers. : : 














Established 1799. 
ROBERTSONS & CO,, 
TWEED IRON-WORKS, 


BERWICE-UPON-TWEED. 
Makers of end Hot-Water Pipes, Tank- 








Socket, . 
Plates, Lamp-Posts, Columns, Girders, and Gas and other 
Castings. 
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TCLIGHTING snd its PRac-| WILSON CARTER AND PEARSON, 


TICAL APPLICATION. With results from exist- 
Examples. .N, . .» M. I C.E. 
Plttaawicie ax Boovs, 10, FrccaDraay, W. GAS COAL AND CANNEL FACTORS, 
Supply to any Railway Station or for Export all kinds of Fuel for Gas purposes. 
Address— CHIEF OFFICES: 


TEMPLE BUILDINGS, 50, NEW STREET, BIRMINGHAM. 
| KORTINGS STEAM-JET EXHAUSTER. 


IMPROVED CLELAND’S PATENT. 
UPWARDS OF 300 IN USE. 


CLELAND’S SLOW-SPEED CONDENSER & STEAM SCRUBBER. 
FOR PARTICULARS, APPLY TO 


KORTING BROS., 


17, LANCASTER AVENUE, MANCHESTER, 


OR TO 


GERALD J. TUPP, Creek Engine-Works, 
Middle Mall, Hammersmith, London, W. 


SOLE AGENT FOR ENGLAND AND WALES. 








Price 28s., handsomely vownd in Moroeco, cloth sides, 
gilt edged and lettered. 


THE FIRST VOLUME 


-KING’S TREATISE 


On the Science and Practice of the Manufacture and 
Distribution of 


COAL GAS. 


Edited by THOS. NEWBIGGING, C.E., M.Inst.C.E., 
and W. T. FEWTRELL, F.C.S. 


















Orders received by 
Water Kine, 11, Bolt Court, Fleet Street, London, E.C. 


The Dunston Engine Works Co., 
GATESHEAD-UPON-TYNE. 
Are the Sole Manufacturers of 
Archer’s Patent Hoists, | 


ALSO OF 


Archer’s Patent Stone Breaker, &c., &c., 
(As supplied to Sir Wm. Geo. Armstrong, C.B.), 
ND OF 


A 
Archer’s Patent Ore Crusher & Pulveriser, 


Unequalled for the purposes of Mine Owners, Chemical ’ 0 
anufacturers, Cement Manufacturers, and others. 8 = D O N K | N & C O. S 


TRAOGS 


WILLIAM HAILES, Ss IMPROVED GAS-VALVES : 


Builder and Contractor WITH WROUGHT-IRON PINIONS. - 
FOR THE ERECTION AND RESETTING OF RETORT-BENCHE S List of prices, with full dimensions of all sizes up to 48-inch, tobe had 


Fire Goods and Iron Work on application. 


These Valves are proved on both sides to 30 lbs. on the equare inch before 
Supplied. 


leaving the works, and are kept in stock. 
In ordering Valves, please state whether required for under or above 
Hailes’s Improved Retort Settings guaranteed 
to produce the'greatest amount of heat with a 


ground, and if to be with flanges or spigots and sockets cast on, or with | 
small per cent. of Fuel. 


separate spigot and socket pieces. 
Plans and Specifications Prepared. 


ALSO SULE MAKERS OF 
J. BEALE’S NEW PATENT GAS EXHAUSTERS, 
Address: 122, Westfield Street, St. Helen’s, 
Lan and treet, Brentford, 
dicsex. |” MASH Btrect, Brentford, | B DONKIN 














S 

















VALVES FOR AMMONIACAL LIQUOR, 
IMPROVED BRIDGE VALVEs FOR REGULATING THE SEAL IN 
HYDRAULIC MaINS, 
BYE-PASS VALVES, SCREW WATER-VALVES, &c. 


CO., 550 BLUE ANCHOR ROAD, BERMONDSEY, LONDON, §S.E. 
ECONOMY IN THE PRODUCTION OF GAS. 8 


PLUTONIC CEMENT, 


For Jointing anD REPArRING REToRTs AND OVENS in ACTION AND out oF ACTION. 
A Pamphlet on the advantages of the above, with Modes of Application, References, Prices, &c., free by post, from the Sole Manufacturer, 2 
WILLIAM RICHARDSON, Gas and Hydraulic Engineer, CHARLES HENRY STREET, and BISSELL STREET, BIRMINGHAM. 


t ¥4 
ABH 8 





AND MAKERS OF 
STEAM-ENGINES FOR DRIVING GAS EXHAUSTERS, 
Middl 














Now Ready, Price One Guinea, 


PRECEDENTS IN PRIVATE BILL LEGISLATION 


AFFECTING GAS AND WATER UNDERTAKINGS. 
Compitep By Mr. G. W. STEVENSON, C.E., F.GS. 





This Work contains information with regard to the practice of Parliament during the last fourteen years, in regard to most 
of the points on which differences arise in Opposed Bills for Gas and Water Undertakings, comprising— Authorized share and loan 
capital, Rates of dividend, Capitalization of profits, Term for the repayment of loans, Instances in which new shares are to be 
sold by auction and Exceptions to the Standing Order requiring new shares to be sold by auction, The limitation of back 
dividends, Illuminating power, Purity, Price, Notice before testing, The conditions under which the public supply of gas is 
regulated, Alteration of mains, Instances in which maps of mains are required, and All cases in which undertakings have been 
transferred, since 1845 in gas and 1865 in water, from Companies to Local Authorities. 


In the Water Precedents will be found, in addition, The rates for a supply for domestic purposes, and the Rates for other 
than domestic purposes. 


LONDON: WALTER KING, 11, BOLT COURT, FLEET STREFT, E.C. 


‘me oJ, E, WILLIAMS & CO. °° =e 


SOLE MANUFACTURERS OF THE 4 


SPECIAL METALLIC OXIDE PAINT, 


Largely used by Gas Companies, Corporations, Railway Companies, Ironfounders, and Machinists. It has the follow:ng qualifications and properties :— 


EFFEGTUALLY PRiVENTS AND ARRESTS CORROSION, 1S NOT AFFECTED BY SULPHURETTED AYDAOGEN € VERS NEARLY DOUBLE THE AREA OF OTHER PAINTS. 
WAS A. FINE GLOSS, AND 1S VERY DURABLE, FORMS A VESY HARD TOUGH (NOT BRITTLE) SURFA ‘ bit square yards 
bo OT REQUIRE AIERS LE OTHER PINs, WILL BOT CRAG BLISTER OR SOALE nt’ | ‘7 Selene or Lows ewok) 


PROTECTS IRON FROM ACTION OF WATER. 1S NOT AFPEGTED BY EXTHMES OF TEMPERATURE, 1S CHEAPEY AND MORE ECOROMIGAL THAN ANY OTHER 
VICTORIA PAINT WORKS, COLLYHURST, MANCHESTER. 
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GAS COAL. GAS COAL, GAS COAL. 


WELLS, BIRCH, RYDE, and CQ., Limited, 


HOYLAND SILKSTONE COLLIERIES, 


Near BARNSLEY. 
This Company is now in a position to raise 2000 tons per day of REAL OLD SILKSTONE GAS COAL. 


“The quality of this Coal for G i i i 
Durham.”—See ‘Vining heat, Sen 3 P87.” if equalled, is not excelled by any on secord, and the Coke competes successfully with best 


Prices quoted to any Railway Station, or F.O.B. Hull, Grimsby, Gool iverpoo 
Full particplare will be sent on application to above address, —— — 


HALLETT’S 
PATENT ANTIMONY PAINT. 


MADE ONLY BY 


GEORGE HALLETT & CO, 


296, ROTHERAITHE, LONDON, S.E. 














Price 30s. per Cwt. Special Driers supplied at same Price. 





This light stone-coloured Paint, for which a Prize Medal was obtained in 1862, is free from certain defeets 
of white lead. It does not produce any deleterious effect upon the health of those whe use it, such as painter's eolic, 
nor is it blackened by sulphur compounds in the atmosphere ; while, from its less specific gravity and good body, it covers 
more surface, weight for weight, and, therefore, it is preferable and more economical than white lead. 

It is peculiarly adapted for Gas-Works, 


ALDER AND MACKAY, 


MANUFACTURERS OF 


IMPROVED WET AND DRY GAS-METERS 


IN CAST-IRON AND TIN CASES OF THE HIGHEST EXCELLENCE. 





Original Manufacturers of Dry Meters in Cast-Iron Cases. 





STATION-METERS, EXPERIMENTAL-METERS, PHOTOMETERS, & PRESSURE-GAUGES, éc. 


GRANGE WORKS, EDINBURGH. 


SELF-AGTING REMOVABLE DIP-PIPE, 








PATENTED BY 


CHANDLER & STEVENSON. 


ADVANTAGES. 

1, There is no pressure on the | 6. Gets 10 per cent. more 
Retorts. Gas out of the Coal, and 

2. No deposit of Carbon. | ° a higher Mluminating 

3. No scurfing is required. Power. 

4, Never a choked Ascension- | 7. Is never out of order. 
Pipe. | 8. Requires no attention. 

5. Saves Fuel and Wear and | 9. Is perfectly automatic in its 


Tear. | action. 






! 















Testimonial from the Proprietor of the Apeldorn Gas-Works. 
Dear Sin,—In reply to your inquiry, the Self-Acting Dip-Pipes, which have been in 





action at my works for two years, give entire satisfaction. I forward you order for 
four others. Yours truly, 
Sept. 9, 1877. —_—_— ——_——_____—- R. Baxxer, 


These Dip-Pipes can now_be supplied 
complete, except the flanched bend, for £4 
each, which includes the charge for licence 
during the whole term of the patent, 


APPLICATIONS TO BE MADE TO 


Messrs. CHANDLER & SONS, 
104, NEWINGTON CAUSEWAY, S.E., 


Who fix the Dip-Pipes, at a small Charge, when required. 
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IMPROVED REFLECTING STREET-LAMPS. 


D. HULETT having had numerous inquiries for an Improved Street-Lamp, begs to call the attention of Gag 
and Railway Companies, Local Authorities, and others to his Improved Reflecting Lamps, which 
are constructed to give the greatest amount of light from the quantity of gas consumed. 

They are strongly recommended for Railway Platforms and large open spaces, or any places requiring a good 
light at a comparative small cost for gas. 





The 14-inch square Lamp is made to fit the ordinary Lamp-Cradle now in use, and is fitted with a 24-inch Reflector. 


Wind- Guards. 


D. HULETT, 55 


4 
ayia 4» A 
. RN Ae eANCAUZING 
. 





They are made in various sizes and de- 

signs—circular, hexagonal, or square. 
Where Argand burners are preferred, 

these Lamps are constructed with effectual 
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Further Particulars upen application to 


and 56, HIGH HOLBORN, LONDON. 


. 
4\ (yer 





Special attention is called to our Du- 
plex Gas Burner with Mercu- 
‘rial Governor. By this arrangement a 
considerable increase in the illuminating 
power of the gas consumed is obtained. 





COLSON’S PATENT ASCENSION-PIPE THROTTLE-VALVE. 





Tus Valve is designed to super- 
sede the hydraulic seal, and is 
intended to be placed immediately 
in or on the retort mouthpiece, or 
at such a distance therefrom as to 
be within reach of the workman. 
By the use of these Valves, the 
whole of the pressure is removed 
from the retorts, and a largely in- 
creased make of gas per ton ob- 
tained; the deposit of carbon is 
very slight, choked ascension- 
pipes are unknown, and the quality 
of the coke is improved. 

When the retort is being drawn 
or charged, the lever, which is 
attached to a Spindle and Throttle- 
Valve, is thrown over as shown 
by the dotted lines, thereby closing 
the ascension-pipe; but when the 
retort is sealed, the lever is placed 
in a vertical position, and a free 
way made for the gas to pass to 
the relieving main. 





The Valves (upwards of two hundred in number) supplied to the Gas Committee of the Corporation of Birmingham, for their 
Windsor Street Works, continue to give complete satisfaction, and no difficulty has been experienced in working retorts fitted with 
them in combination with others worked in the usual way with the hydraulic seal. 

The following important testimonial has been received :— 

Corporation of Birmingham Gas Department, Windsor Street Works, Feb, 17, 1878 


Dear S1es,—In reply to your inquiry, 


The retorts fitted with them are worked side by side with others having the ordinary dip- 





Messns. Sranrorp AND BEestey. 


Yours tr 


For further Particulars, apply to 
Messrs. STANFORD and BEESLEY, 


I beg to say that the Valves (Colson’s Patent) supplied by you in July last have given entire satisfaction. 
ipe, without any difficulty being exp 
(Signed) 


erienced. 
Cuartes Hunt. 


General Engineers and Sole Makers of COLSON’S PATENT ASCENSION-PIPE THROTTLE-VALVE, 


$9, DARTMOUTH STREET, BIRMINGHAM. 
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THE 
“STANDARD” WASHER & SCRUBBER. 
[KIRKHAM, HULETT, AND CHANDLER'S PATENT.] 
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This Washer and Scrubber has been used for nearly two years on a large scale at the Works? of The Gaslight and Coke Company, 
Bromley-by-Bow, at which station there are now several in operation and in course of construction. There is also one in use at the Pancras 
Station, King’s Cross, of the same Company, which is purifying 1,500,000 cubic feet of gas per day. At the Gas-Works of the Corporation 
of Leeds, a large one has been erected, which is giving complete satisfaction. The Special Merits of this Washer are as follows :—' 

That it is a very effective Condenser, so that it is not absolutely neces- | them, and tending continuously to fall, exposes a very large amount of 
sary to reduce the temperature of the gas to 60°, or thereabouts, to make | fresh wetted surface to contact with the gas. 
the Washer effective. P.... it is ee ee for Gas-Works where Sulphate of 

istributi i is made wi i " monia is manufacture 

ie a ere oS, ae ee oe ee ae That it is much cheaper than any other Scrubber that will do the same 
amount of work effectually. 

That it is the only Washer suitable for purifying Gas from all its im- 
purities by solution. 


That it occupies very small space, so that it can be, at little expense, 
effectually protected from extreme changes of the weather. 


That the considerable expense of Coke or Wood, or other Scrubbing That it works with a minimum of pressure. 
Material, is entirely saved, and that the great nuisance and cost of from That it takes out every trace of Ammonia from the Gas in once 
time to time replacing the Scrubbing Material is avoided. traversing the machine. 





That, by the revolution of the discs, the quantity of water carried up by That it requires very little outlay for foundations. 





The following Testimonials show the opinion of eminent Engineers as to the capabilities of the Washer :— 


(Copy.) The Gaslight and Coke Company 
D. Huuetr, Esq. romley-by-Bow, May 8, 1877. 
Dear Sir,—In answer to your inquiries respecting the results of the working of your Patent Washer, I beg to state that I find it a 
very efficient machine. I have had it in operation for some time, and passed gas through it continuously at the rate of 100,000 cubic feet per hour, and 
obtained from it 11 gallons of 10 oz. liquor per ton of coal carbonized—results which appear to me very satisfactory for so small a Washer. It works 
very smoothly, taking but little power, and giving no pressure. I have it still in operation, and am perfectly satisfied with its working. 
I am, dear Sir, yours truly, (Signed) W. 6. WRIGHT. 


(Copy.) The Leeds Corporation Gas-Works, 
Messrs. Kinxnam, Hutztt, and CHaNnDLar. York Street, Leeds, Dec. 6, 1878. 

Gentlemen,—The Scrubber-Washer erected by you at these works, and which has been in use for six months, has proved to be, so far as 
we have been able to test it, thoroughly efficient. We are at present making 32,000 feet of gas per hour, and are entirely depen ent on this apparatus 
for the removal of Ammonia, and the Gas is perfectly free from that impurity in the sixth chamber, so that four chambers remain to 
deal with an increasing make of gas. Owing to insufficient condensers, the gas was in the summer admitted to the Scrubber at a temperature of 
70°, but was reduced therein to 61°, or that of the atmosphere. The volutes are driven at the rate of four revolutions per minute, and, working at that 
speed, there is not the slightest difference between the inlet and the outlet pressure. Clean water supplied at the rate of 10 gallons per ton of coal 
carbonized is converted into liquor of from 10 oz. to 18 oz. strength in once traversing the vessel. The apparatus is extremely simple and 








compact, occupies but little space, and 5 cry no foundation. I shall be surprised if it does not eventually become ey popates. 
am, Gentlemen, yours faithfully, (Signed) HENRY WOODALL, Engineer. 
(Copy.) The Gaslight and Coke Company. 
Messrs. KrrxuaM, Huuett, and CHANDLER. York Road, King’s Oross, Jan. 14, 1879. 


Gentlemen,—In reply to your inquiry, I am pleased to say, the Washer which was put in action at this station in October last has quite 
fulfilled my expectations, as it confirms the cxpanents T made in May last with the smaller machine. Working at four revolutions per minute, 
it takes out every particle of Ammonia, while purifying more Gas than it was intended to do. I enclose particulars of a fortnight’s working 
during our heaviest make, by which you will see that it yields the full quantity and strength of liquor, and works with little pressure. I am therefore 
quite satisfied with the machine, and trust it may meet with the success it deserves. 

I remain, Gentlemen, yours truly, (Signed) JOHN CLARE. 


The following Table shows the results of the working of one of these Washers, ren erected to purify 60,000 feet of Gas per Hour, at the 
t 










































































. Pancras Station of The Gaslight and Coke Company :— 
Nos. of the Divisions and Strength of Liquor in each. w Gas TEMPERATURE. PRESSURES. nieneil 
ater used ; | : volutions 
Purified Ammonia 
1879. 11,2] 3}] 4/5 | 6 |.7 | 8 | 9 | 00] perTon Hour, | on Outlet. Atmo- | Inlet, | Outlet,| 4,P* 
— of Coals. | Pio Feet. | Inlet. | Outlet. | ohere.| Inches. | Inch, Minute. 
oz. | oz. | oz. | oz. | oz. | oz. | oz. | oz. | ox. | oz. "4 ~ ; — 

January 1 83 63 5 34 24 1 j 0 0 10 Gallons. 52,000 } Nil. 77° 73° | 48° 24 23 7, 
” 2) 8% 6 43 3} 2 1 0 10 57,000 | Nil. 73° 66° | 32° 21 204 4 
» 3| 9 8 6 33 3 23 1 3 0 10 ” 60,000 Nil 75° 68° | 23; 22 4 
» 4] 9 73 | 6 | 4g | spt 2 1 FY “So Se 65,000 | Nil. 74° ese | 33° 2 6| 3% 5 
oe 6 4 3 2 144} 0 - 34,000 | Nil 77° ese | 35° 144 14 5 
” 6 9, 74 63 4 3 2} H 1 0 10 ” 63,000 Nil 72° or | s7° 24 22. 44 
See ge 7 5 33 | 3 1 lk 0 ~ Fie 59,000 | Nil 74° 66° | 3i° 25 23 5 
as ere i a | ¢ 44 | 3 2 1 4 0 - Ss 78,000 Nil. 73° 61° 31° 98 265 | 43 
» ${ll 7 5 33] 2 1 1 0 — ie 82,000 | Nil. 74° 67° 33° 97 254 | 5 
» 10] 108 | 8& | 68 | 5 33 | 2% | 1 1 0 SS 66,000 | Nil 76° 64° 28° 28 7 | 5 
» UM} 1% | 10 | 73 | 53} 48 | 3h | 1 y en sf 61,000 Nil. 73° 64° 27° 2 23 | 5& 
» Will ss | 6 | —|—}]—) 1 0 = 39,000 | Nil 74° 64° 27° 26 4 
» 13/18 | 108 | 8) | 6 43 | 33 | 2 14 0 10 78,000 | Nil 73° eso | 43° 28 26 5 

(Signed) JOHN CLARK, Engineer. 





WASHER-SCRUBBERS OF THIS PATENT ARE IN COURSE OF CONSTRUCTION, FOR BECKTON, BRADFORD, 
GREENWICH, WOOLWICH, AND SEVERAL OTHER. GAS-WORKS. 


For further particulars and testimonials, address 





Messrs, KIRKHAM & HERSEY, GAS ENGINEERS, 21, ABINGDON STREET, WESTMINSTER. 
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SWANWICK CANNEL. 


Illuminating power, 24 candles. Good Coke, 11} cwt. to 


the toms a eae Bre ong caltitbts: adéld to 
it thal Hewcts Vin, Deksy 
WASTED ke Seuel Thom caTi Ne for 


PRICES from 6 Gas Managers who are prepared to receive 
— for GAS COAL or ‘or CANNEL 

John » Esq., M.B.C.8., F.C.8., &e., &c., in his 
analytical re port of 8. T. & Co.'s Coal, says: “It is 
eee for rite purity, I have scarcely ever examineda 


Coal contai: and when Cannel 
of the best ie crintion alls cpanel 
neaterial.’’ 


‘Well Feplace this 
A, FAIRLIE WILSON; 


OONSULTING GAS ENGINEER, 


34, ee ROAD, SOUTHWARK, 8.2. 
Reports and Valuations in the Manage Construction, 
ou Structural Value of 5 wae 











Y LYON (14 y eer and 

r of the largest breed the Manchester Corpora- 

tion Gis-W ks) Mechanical and Consulting Ges Engineer, 

reports pon the condition and value of Gas- Works, fo agro 
plans and phesifeations Ky! all Apperetee appertaining to 

-W orka, and re-models existing Work 
Ad dress oklyn, a Halliwell tien, Cheetham Hili 
Road, ManonesTsr. 


WwW. LIDDALL, 
Public Accountant, 
MOORGATE STREET CHAMBERS, 


GREAT SWAN ALLEY, 
MOORGATE STREET, E.C. 


Mr. ROBERT DEMPSTER, 
CONSULTING GAS ENGINEER, 
ELLAND, near HALIFAX, 
May be Sonsulted oti all matters connected with Valtiations, 
bitrations, and Parliamentary A 
with Gas-Works, Haviig bees oh 
Arbitration Cases, which, combined with 


Construction and Contracting, his knowledge of Engineer- 
ing and Valuations is both extensivé and reliable. 











on éxtensive 
his experience in 


JOHN HALL AND CO., STOURBRIDGE, 


Manufacturers of FIRE-BRICKS, LUMPS, TILES; 





AND EVERY DESCRIPTION OF FIRE-CLAY 600Ds. 
W.B—A sek at 48 and 16 in. CIRCULAR RETORTS always on hand. Other kinds made to order 
: Jae __ Si Short Notice. 


= eraeen a ee ae 





dh. & i. ROBUSB, 


BUILDERS ANB CONTRACTORS 
FoR THE ERECTION AND REBUILDING OF GAS AND waTER Works, 


RETORT-SETTING—A SPHGIALITE. 


ROBUS’S IMPROVED BETORT-BETTINGS, & heed to g Carbbalte & lage ambit of Coal with 
ESTIMATES GIVEN = ‘MAiwLa¥ina. 


N.B.—All kinds 6f Fire Goods and Gab Apparatis Supplied on thd Bhortéét notice. 
Address:—J. & H. ROBUS, BELL GREEN; CATFORD, LONDON, sz. 


GAS «. ELECTRIC LIGHT. 
WIGHAM’S PATENT GAS-BURNERS 
STREET LIGHTING, &e. 


Speaking of these burnets, erected on the Thaines Enibanktient by Westiiinster Bridge, 
the Daily News car: 








A blaze ht. is thrown out, which in point of efficiency and brillianey, far surpasses the 
gadctudips iately erected i in We etloo Place, while even the electric lights are quite thrown Tito the shade.” _~ 


SOLE MANUFACTURERS: 
J. EDMUNDSON & CO., GAS ENGINEERS, 
19, GREAT GEORGE STREET, WESTMINSTER, LONDON; 8.W. 





HOPKINS, GILKES, & CO;; 


MIDDLESBOROUGH, 


SUPPLY GAS & WATER PIPES of EVERY SIZE. 
Plain, Turned aiid Bored, and Coated, 
CAST-IRON RETORTS; 


Castings for Gas-Works Of every description. 
EXHAUSTERS. 
Lonnon Orricd: 25, Lavrtwoa Pountxsy Lane. 


E. & W.H. HALEY, 


IRONFOUNDERS & MAKERS OF 


CAST-IRON PIPES 
GAS; WATER, & STEAM. 


LISTER HILLS POUNDRY, 
BRADFORD, YORKSHIRE. 


Ww. 0. HOLMES & Co.; 
ENGINEERS AND CONTRACTORS 


FOR 


GAS AND WATER:WORKS, 
HUDDERSFIELD. 














REFERENCES TO UPWARDS OF 400 WORKS. 





TO ENGINEERS & MANAGERS. 


7“ PATENT BARROW 


Is acknowledged 
to be the best in 
the market; mad& 
out of Sheet or 
Flat Bar Iron. 

For particulars 
apply to the Sole 
Makers, 


THORNELOE & COMPANY, 
Enorxgers and ConTRacTors, 








57, BARBICAN, LONDON, E.c. 


GEORGE WALLER & CO, 


GAS AND HYDRAULIC ENGINEERS, 


Patent Compensating Steam Governor, 
WITH SELF. CONTAINED WATER-BALANGE: 
DESCRIPTION OF THE APPARATUS. 


The illustration represents a section of 
the Pateht Governor. ‘The léwet part ot 
the Bell A is fitted with a loose Float B, 
and in the uppér part of the Bell is a deep 
anndlar Water Chaiiber C; at the Bottoih 
of whith is an opening D, with a elide 
outside regulated by a Screw Spindle E, 
to allow the water to pass in and out 
of the Chamber © quickly or slowly, 
according to citcunistatices; but when 
once adjusted the slide does not re 
quiré altering. This Seif-com- 
pensating Chamber gives great steadiness 
to the up and down ivvemeént of the 
Bell and effectively prevents the “hunting” 
motion so common with other Governors, 
thereby ensuring a more perfect action on 
the throttle-valve of the Engihe than 
attained by any other. The 
sketch shows the clip levet fixed to work 
on throttle-valve at an angle, and can 
work in either direction. P is the Gas 
Inlet-pipé to Goversior. 

G. W. & Co. also take special 
Steam Throttle Valvés, suitable 
for working with this Governor, and 
alter existing Throttle Valves to same 
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PHOENIX ENGINEERING WORKS, 
Holland Street and Bear Gardens, Southwark, §.E. 








a Baa 


2 
a,” 


der 


ge, 


oo 


“ © 
- = 


ome 


=* 


= 
or 


May 6, 1879.) 





THE JOURNAL OF GAS LIGHTING, WATER SUPPLY, & SANITARY IMPROVEMENT, 695 


—e> 





F, & C. OSLER, 
45, OXFORD STREET, LONDON, W. 
MANUFACTORY AND SHOW-ROOMS: 
BROAD STREET. BIRMINGHAM. 
EsTaBLisHED 1807, 
MANUFACTURERS OF CRYSTAL GLASS CHANDELIERS. 
WALL LIGHTS, AND LUSTRES FOR GAS AND CANDLES, 


TABLE GLASS OF ALL KINDS, 
CHANDELIERS IN BRONZE AND ORMOLU. MODERATOR LAMPS. 
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| THE HORSELEY 


§ —— — = 


- COMPANY, 


TIPTON, STAFFORDSHIRE. 
| LONDON OFFICE: 

.6, WESTMINSTER CHAMBERS, VICTORIA sTREHY, 
GAS ENGINEERS, IRONFOUNDERS, &c.,, 
MANUFACTURERS OF 
GASHOLDERS, WROUGHT AND CAST IRON TANKS, CONDENSERS, . 
URIFIERS, SCRUBBERS, is, RETORT-LIDS, PLAIN AND DISHED 


AND ALL REQUISITES FOR EITHER 


GAS OR WATER WORKS; 
MAKERS OF ROOFS, BRIPGES, &e: 








S. OWENS & CO., 
WHITEFRIARS STREET, FLEET STREET, LONDON, E.0, 
Hydraulic Etigiricéers, 

, AND MANUFACTURERS OF 
PUMPING MACHINERY of every Description: 
SOLE LICENSEES AND MANUFACTURERS FOR GREAT BRITAIN OF 
BLAKE'S PATENT DIRECT-ACTING STEAM-PUMPS. 























For Ammoniacal Liquor. 
This illustration shows an arrangement of three (No. 179) Improved Double-Action. Pumps driven from 
the same crank-shaft, as frequently supplied for use in Gas and Chemical Works. The suetion and 
charge pipes can be arranged for drawing from and delivering in any required direction. 


These. Pumps have been supplied to neatly all the large Gas Companies and 


For Water. For Tar. 





mical Works, both for Pumping Water, Tar, and Ammoniacal Liquor. 
HON PUMPS, IN COPPER OR SHEET IRON, ALWAYS IN STOCK. 
Illustrated Catalogues sent post free on application. 


GAs § 





T. NEWBIGGING, 
CONSULTING GAS ENGINEER, 
5, NORFOLK STREET, MANCHESTER. 


ALFRED LASS, F.I.Accts., 


SPECIAL ACCOUNTANT FOR GAS AND WATER 
UNDERTAKINGS, 


30, GRACECHURCH STREET, LONDON. 


Accounts Analyzed and Statistics Sor Parha- 
mentary Proceedings, prs ony $e. 

The Forms of Account, which have been specially 
designed by Mr, Lass to meet the requirements of the 
Gas-Works Clauses Amendment Act, 1871, are now in 
= many Gas Companies, Corporations, and Local 

8. : 


THOMAS CARR & SON, 


MANUFACTURERS OF 
FIRE-BRICKS, LUMPS, TILES, RETORTS, &o., 
COTSWOOD FIRE-BRICK WORKS, SCOTSWOOD-ON-TTNE, 


Also Makers of all kinds of Common Building Britks, and 
of Pressed White and Red Bricks for Facing. 


B is ar arta bey BKS, 


Manufactory for every deserip ¥ Casting and 
M for Gas- Works Works. 
Warehouse 12 London fot Cast-Iron Pipes and Con- 
aexions of all sizes and in any quantity, Scott’s Wharf, 
on Landen, Mr. J: Mixwanme, 101 Oannon 

Agent in ° » 
Btreet, E.C, , 


J OAKES & CO., 


ALFRETON N-WORKS; DERBYSHIRE, 


AND 
WENLOCK IRON WHARF, 21 , WHARF BROAD, 
CITY ROAD, LONDON, N., 
Keep in London and at their stocks of PIPES 
sind apg eth Glee, Goa doe 
e supp! torts, ns, Girders 

Castings commend by Gas, Water, "Railway, Telegraph, 
Chemica!, Colliery, and other Companies. 

CuARi#e Horstey, Agent. 




















SILICA FIRE-BRICK 6O., 
OUGHTIBRIDGE 


Near SHEFFIELD, 


Manufacturers of THE ORIGINAL SILICA OB DINAS 
FIRE-BRICKS. Specially adapted for Gas-Retort Fur- 
haces andfor Siemens’s Gas-Furnaces. Shipments promptly 
executed to London, Liverpool, Hull, Grimsby, d&c. 


TROTTER, HAINES, & CORBETT, 
BRETTELL’S ESTATE 
FIRE CLAY & BRICK WORKS, 
STOURBRIDGE. 
Manufacturers of GAS-RETORTS, GLASS-HOUSE 


FURNACE & BLAST-FURNACE BRICKS LUMPS, 
TILES, and every description of FIRE-BRICK, 





Proprietors 0? 
BEST GLASS-HOUSE POT and CRUCIBLE CLAYS. 


Successors to 
&, Baxxr anp Oo., Lars Bareetey Mri1, Srarronpsnrnx, 


HARPER & MOORES, 


PROPRIETORS OF THE 


BEST STOURBRIDGE CLAYS, 
STOURBRIDGE. 





Manufacturers of all Descriptions of 
BEST STOURBRIDGE FIRE-BRICKS, LUMPS 


AND CLAY RETORTS 
Of all Dimensions for Gas-Works, 


GLASS-HOUSE POTS & CRUCIBLES 
EsTaBLisHep 1836. 
The Highest Award was obtained by H. & M., at the 
Philadelphia Exhibition, 1876, for Superior Quality of 
Manufacture. S1uver MepaL, Paris, 1878. 


GAS AND WATER PIPES. 


WILLIAM MACL#O0D «& Co., 
93 & 25, OSWALD STREET, GLASGOW, 


CAST-IRON GAS AND WATER 
PIPES. 











DELIVERY F.O.B., GLASGOW 
8 om application. 
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C. & W. WALKER, 


8, Finssurny Circus, 
Lonpon, E.C, 


MANN & WALKERS’ 
PATENT SCRUBBER, 


By Letters Patent in Great Britain, Europe, and the United 
States of America, 





i 


(hmoanan 
— All 


a By some important improvements recently 
a rv I patented, the purifying power of these Scrubbers has been 
\ fl ual \/ much increased, and a stronger ammoniacal solution obtained, 
| a which is found to absorb a large portion of the carbonic acid 
—— | contained in gas, effecting an important saving in money and 
ij ‘WI “| labour in the lime purifiers, and where oxide only is used, 
the increase in the illuminating power of the gas obtained 
i by these Scrubbers is shown in a remarkable degree, in 
| consequence of the large quantity of carbonic acid removed 
il il en 
vom It is to be particularly noted that the im- 
portant results of these Scrubbers do not depend upon the 
machinery alone. The entire internal construction of the 
Scrubber bears an almost equally important part. For this 
reason, where it is desirable to convert existing Sorubbers, 
whose dimensions happen to be suitable, the work commences 
by ripping out the whole of the interior of the shell, and be« 
ginning the internal construction de novo from bottom to top. 
Cm em Mt i si Fifty million cubic feet of gas per 24 hours 
TN gh eT are purified from ammonia by these Patent Scrubbers in a 
| winter’s day in the gas-works of London, where the purity of A 
gas supply is the highest in the world, under the chemical 
restrictions of the Board of Trade. Vic 
Generally, wherever a high standard of 
purification is maintained in the chief cities and towus of 
the British Provinces and of Europe, these Scrubbers have 


become established. “ 
i 

By their use the department of purification - 

from ammonia upon a gas-works is made complete, witheut “] 


the aid of prepared oxide of iron, chemicals in purifiers, or 


any other supplementary process, and the whole ammoniacal ton 
residual product contained in the coal is absorbed and obtained Vide 
in the form most profitable to a gas company, while the re- 
quirements of all Acts of Parliament and of the Board of Trade, “7 
relating to incorporate gas companies, are satisfied. Sugg 
Foul Gas, properly condensed, entering the gives 
inlet is, by once only passing through the Scrubber, com- Wate; 
pletely purified from ammonia with regular certainty day by tie 6 
day, without any further trouble, or any other process, effected ‘as 
by a very small quantity of clear water let into the machinery d 
room at the top of the Scrubber, which is discharged at the Feb. 1 
liquor outlet at the bottom, from Newcastle coal at about 
18 to 20 ounces strength, from Yorkshire and other coals 
generally from 25 to 30 ounces strength; while acidulated 
litmus or turmeric exposed at the Scrubber outlet will not 
show the slightest discoloration, and there is not a quarter 
of a grain of ammonia per 100 feet left unabsorbed. 
LALA LENAUANALL1) 
75 They contain their own engine power, re- 
| quiring only a small inapprecialile quantity of steam from the 
gas-works boiler, and are then complete in themselves, ready 
for service. Oth 






Ai i | || Ue I: Applications relating to dimensions and 
NA s. TT prices should be addressed to us, C. anp W. WALKBR, 

— = 8, Finssury Circus, Lonpon, E.C., or to. Mr. Wiitiam 
TM Mann, late Superintendent of the Chartered Gas- Works, 







HEED AERA EEE POQYQUAY VAGSSBQEPOEYSEUELUGHLL ’ 
toes a TOT wu wu largest make of gas in 24 hours or a winter's day, and the 
33 AE ——— ——— smallest make on a sammer’s day, to be purified. 


MIA | Oo wn Buackrmians, Loxpon; they should state approximately the 
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WILLIAM SUGG’S 
IMPROVED SYSTEM OF STREET LIGHTING, 


SUITABLE FOR EITHER CANNEL OR COMMON GAS. 





SECTIONAL ELEVATION 
of 80-candle Burner 


th 
° 
i 
g 
: 
§. 


As used in Waterloo Road, Queen 
Victoria Street, City, Waterloo Place, 
and Regent Street. 


“The perfection of street gas lighting.” —Vide 
“Times,” Feb. 1, 1879. 


“For all practical purposes no greater illumina- 
tion than is hereby supplied could be desired.” — 
Vide “* Daily News,” Jan. 13, 1879. 


“The real modern Aladdin’s magician is Mr. 
Sugg, who, by means of his improved burner, 
gives us ‘new lamps for old ones.’ See the 
Waterloo Road and Waterloo Place passim. ‘ O si 
tit omnia” If all gus light were like these, who 
would ask for Edison and electricity ?””— Vide Punch, 
Feb. 15, 1879. 













THE “SHADOWLESS” LANTERN, 
With Improved System of Ventilation, which 
ensures steadiness of the flame of 
the Burner, even in very windy weather. 
(Registered.) 


> @®-« 






WAITE CLASS WHITE GLASS 


Used for Burners giving the light of either 
80, 100, 150, or 200 Spermaceti 
Candles. 


THE “WEOTMINSTER” LAMP-CO COLUMN, 
Of Improved construction, 
8 feet and 9 feet from ground to top of Column. 


Other Patterns of Lanterns and Columns are in course of construction, and will be shortly Published 


in this JOURNAL. 





WILLIAM SUGG, 
GAS ENGINEER, 


VINCENT WORKS, VINCENT STREET, WESTMINSTER, 8.W. 
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ROBERT MARSHALL, 
CANNEL COAL MERCHANT, 


198, §T, FINCENT STREET, GLASGOW. 


SHOTT’S BO ‘BOGHEAD. 
HARTHILL CANNEL 


Yields 14,920 cubic feet of 40°92-candle gas per ton. 


THRASHBUSH CANNEL 


12,580 cubic feet of 40°22-candle gas per ton, and 
9 cwts. of good coke. 


LOTHIAN’S CANNEL 











Yields 12,500 cubic feet of 34-candle gas per ton, and 9 cwts, 
<* qf excellent coke only 4 of'ash, 


, containing 4 per cent. 


MUIRETRE, No. 1, pr pesca 


Epon iy 160 — get e of 32° Couet> 9 ton, ten, and 
e excellent coke, containing on ame @ ash, 
This cannel is alm timout free gn perc 


Yields 13,320 cubic feet of 32*5-eandle gas per ton, 

Prices and full analyses on application at above address, 
or from WepprersPoon, Frrevssoy anp Co., 21, Lime 
Street, Lowpon, E.C. 


GAS COAL. 
HE MIRFIELD CO COMPANY 


are supplying GAS COAL the best quality on 
trucks at their siding. This Coal contains 10 per cent. of 
Cannel, and, as analyzed by Mr. James Paterson, of War- 
rington, yields 12,600 cubic feet of 16°67 A ge gas, with 
1430 lbs. of good Coke, per ton. Ash in Coke, 1°83. 
P. ly to the Mrrriretp CoLiizry, Mirdeld, Themmsawron. 
OR agus: SmirH Bros., 38, TuRoemoRToN Sr., E.C. 















have 


4@ Most eminent 


OPE & PEARSON, 
now the Eopaets ef Lenton 
of London in 


yields 2 ee ee 


candles ; 
standard burners now now ets Us Ledie Unk Oomttaien 
power Ganan vp on ieee 
wong 3 fromm Hull’ “Gols Sore ae Fah Coal ox 
Goole, Liverpool, Morecambe, 


SS, Berton 
For farther Mare, Py to Porm awp Parson, 
Luourrep, Weat stone Collieries, near Lxxps, 


HEBBUBN MAIN GAS COALS. 


T. Stone, Esq., of W mouth, writes on Noy. 1, 1876; 








und 

— used. statement w would, I bnew, be incredible 

y men, and may provoke the remark, ‘ How much 
of it is | is Faid for? For the gratification of such, I have to 
say that, of the above —s bay cubic feet per ton 
of Coal carbonized were brought to charge and duly paid 
for, with the exception of Lo 6s. cent. for bad debts. 
The coke is of excellent — @ above facts I hold 
to bea cee ye recommen ation toyour Coal than any words 
of mine could be. 


PRICES ON APPLICATION, F.0.B, OR 
BY RAIL IN TRUCK LOADS. 








THE TYNE COAL COMPANY, LIMITED, OWNERS, 
W. Bicuarpson, Fitter, 
29, QUAYSIDE, NEWCASTLE-ON-TYNE. 


M. BREMOND’S NAPHTHALINE 
PROCESS, 


A negotiations respecting M. Brémond’s patented pro- 
cess for preventing Deposits of 


NAPHTHALINE 


in Gas Main and Service Pipes should be addressed to Mr. 
W.H. Bennett, 22, Great George Street, WeeTminsrer, 
8.W., or to M. BREMOND, Gas Engineer, Compania 
Madrilena de Alumbrado' y Cal ion por Gas, Maprrp, 
who } ead A nn be are upow all matters connected with 


KETORT BOLTS, 


AND ALL KINDS OF 


BOLTS AND NUTS, 


SUITABLE FOR 


SUPPLIED BY 


JOHN STANSFELD, 
Balt & Nut Manufacturer, 
ALFRED 8T., BOAR LANE, LEEDS. 


























FERRAND DAVIES, 


148 GRESHAM HOUSE, OLD BROAD STREET, LONDON, EC., 
AGENT FOR 


THOMAS BARR'S LESMAHAGOW MAIN CANNEL, 
NEWTON, CHAMBERS, 4 CQ,’S SILKSTONE GAS COALS. 


Analyses and Quotations on application. 








BEST GAS COALS 


DIRECT FROM THE 


MARQUESS @F LONDONDERRY’S COLLIERIES. 
OPOUNTY OF DURHAM. 
For Prices and Particulars, apply to 
S. J. DITCHFIELD, 
LONDONDERRY OFFIGES, SEAHAM HARBOUR, COUNTY OF DURHAM. 


CEQRCE ANDERSON, 
@A§ AND CONSULTING ENGINEER, 
354, GRHAT GEORGE STREDT, 
WESTMINSTER, 8.W., 


PATENTEE ang MANUFACTURER of the following Inventions :— 


RETOR®G SETTINGS—giving great Economy of Fuel. 
STEAM-ENGINES and BXHAUSTERS, FOUR-WAY VALVES, WASHERS, 
SCRUBBERS. 


FUEL-MACHINE, for Compressing Breeze and Tar. 








N.B.—Pamphlet, with Bighteen Illustrations and Letterpress on the Constructiga of 
Gas- Works, post free, 2s. 6d. 


PRICES ANB ALL PARTICULARS TO BE HAD OF THE PATENTEE, 
aa, GREAT GEORGE STREET, WESTMINSTER, 8.W. 


J. & 4. BRADDOCE, 
GLOBH METER-WORKS, 
OLDHAM, 


Beg to submit to Gas rt their 


PATENT COMPENSATING GAS GOVERNOR, 


Which is designed to give an uniform pressure at the Outlet to the Main 
at all draughts up to the full quantities which the Governors are made to control, such 
outlet pressure being less than the initial pressure. 








The uniformity of pressure is 
obtained by imtroducing a com- 
pensating chamber into the Bell 
or Holder of the Governor, whieh 
compensator is of the same erea 
as the valve, both of which are 
operated on by the initial pressure, 
thereby placing the valve in equili- 
brium, no matter what the initial 
pressure may be. The action 92 
the Bell is by the Gas passing 
along a pipe from the outlet, an 
the pressure is regulated by weights 
in connexion with the Bell as 
required. ; 

From the sectional elevation 
attached hereto, it will be seen that 
only the Gas required to operate 
the Bell comes in contact with the 
water of the tank, which water will 
remain comparatively sweet and 
free from odour. That in case of 
accident to the Bell, no more 
can escape than would pass up the 
pipe covering the valve-rod and 
Bell supply- 

hai Rs al have been made 
and sent out of various sizes for 
from 2 to 24-inch Mains, and give 
most satisfactory results. 




















* Mhey cant be es SET at in the Bell, or counterpoise as per section. 
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THE SILKSTONE & DODWORTH COAL & IRON COMPANY, LIMITED, 


DODWORTH, BARNSLEY. 








BENJAMIN WHITWORTH, Esq, MP. . . . . =... . Chairman. 
Mr. RICHARD HARTLEY . Managing Director. 


REAL OLD SILKSTONE GAS COAL, 


JAMES PATERSON Esq., Gas Enginecr, of the Warrington Gas Company, reported, Aug. 10, 1875:—. 
* This Coal possesses remarkable qualities as a gas and coking coal, and appears SECOND TO NONE IN THE KINGDOM. 
. — = large quantity of 699 Ibs. of illuminating matter, and 1498 Ibs. of c:ke to the ton, and produces 12.240 cubic feet 
"66 candle gas. 


The above Company are raising nearly a thousand tor.s of the Real Old Silkstone Gas Coal per working day. 


PRICES QUOTED TO ANY RAILWAY STATION, OR F.0.B. FULL, GRIMSBY, GOOLE, KEADBY, LIVERPOOL, 
AND FLEETWOOD. 














SULPHATE AMMONIA. 


R, W. WALLACE & CO., 


60, MARK TLANE, LONDON, E.C., 


Are Buyers of SULPHATE AMMONIA in Large or Small Quantities, or Sell on Commission for 
Gas Companies and Makers. , 


PLANT ERECTED ON THE LATEST AND MOST APPROVED PRINCIPLE, 








AGENTS to THE GASLIGHT AND COKE COMPANY, LONDON, for the SALE of SULPHAPE 
AMMONIA. Works: BECKTON. 


PARIS EXHIBITION, ep 
187 8. Established Bes min cus reroty) | OF 


THREE MEDALS a. A 
sala JOSEPH CLIFF & SONS, 
HONQURABLE MENTION THE ORIGINAL 
"AYR BEBN AWARDED TO WORTLEY FIR -BRICK WORKS, 


. EPH GLIFF & SONS London Wharf: a "4 inside LEDs, Station 
: H ¢ which i y : . 4, ¢ > 
trae tapas ij King’s Grpas, i __ Piyerpool: Loews Brest 
4 4 
ns SPECIAL NOTICE.—Our Patent Machine-Made Retort haye now heen 
TENT } thoroughly tested, and have proved themselves infinitely syperjor to those 
REPORTS AND FIRE-BRICKS made by hand. At several large works it has been settled, beyond question, 
oer Pere et ’ that, owing to the compactness and general excellence, more gas is sent to 
Being the get Honour given for the gasholder from each ton of coal carbonized than is the cage with hand- 
ig class. made Retorts. 


NEWTON, CHAMBERS, & CO., 
THORNCLIFFE IRON-WORKS AND COLLIERIES, 


NEAR SHEFFIELD, 


CELEBRATED SILKSTONE GAS COALS.: 


The various descriptions of Gas Coal roduced from the above Collieries possess an unequalled 
wration, combining in a large degree the pra Raed essential for the production of the best 
ality of Coke and Gas of a high illuminating power. : 
A recent extensive development of the Collieries enables us to offer increased supplies. 


-JAS. PATERSON, Esq., of Warrington, after testing various qualities of our Coal, hag sent 
the following testimony of their merits —_— “ Warrington Gasli ht and Coke Company, 
“Massas. Newron, Cuamaers, anv Co., Offices, Mersey Street, Warrington, April 23, 1877. 
“ Ganriemen,—After carefully testing the various samples of Gas Coals sent from your Collieries for analysis, I 
Pleasure in reporting them as belonging to the highest ¢lass of Gas and Coking Coals. 
“The ayerage of Nine samples gives a yield of 13,500 cubic feet of ph Cope Gas, being equivalent to @64 Ibs. 
f sperm per ton, and 1420 lbs. of fixed carbon of a very superior quality. the samples bear a close relation to cach 
in value. “ Yours truly, “JAMES PATERSON,” 


Full particulars will be sent on application to us—address as above. 
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CROLL’S 
DRY GAS-“METERS, 








sii eens, (INVENTED & PATENTED IN 1844,) PRIZE MEDALS 
LONDON, 1851; COMBINING ALL THE LATEST IMPROVEMENTS, “*°* 8% 
NEW YORK, 1853 DUBLIN, 1865; 
BARE 1098: MANUFACTURED ONLY BY PARIS, 1867 


THE GAS-METER COMPANY, LIMITED, 
238, KINGSLAND ROAD, LONDON, N.E. 


O@Gb 


HARRIS * PEARSON, STOURBRIDCE, 


Proprietors of Best Clay Mines. Largest makers in the World of Gas-Retorts, Lumps, 
Tiles, Fire-Bricks, and Fire-Clay Goods of all kinds. 200,000 feet of Gas-Retorts of all 
Sizes and Patterns in Stock, all in good order. Orders for any Size executed on receipt. 


CAST-IRON GAS AND WATER PIPES, 
WROUGHT IRON AND LEAD TUBING, GLAZED DRAIN-PIPES, 
STAFFORDSHIRE BLUE BRICKS. 


R. LAIDLAW AND SON, 


EDINBURGH ~ GLASGOW, 


SOLE MAKERS OF 
PATENT 


> RECESSED CONE CENTRE-VALVES, § a 
Constructed on the principle of the ordinary Plug-Cock. = a | 


THROUGH-WAY & FOUR-WAY COCKS & 
Of all descriptions. 























































PATENT RECESSED CONE CENTRE-VALVE, levation 
Sectional Plan. 
London Office: 6, LITTLE BUSH LANE, CANNON STREET. 











D. HULETT & CO. 


Invite the attention of Gas Companies, Corporations, and others to their 
PATENT STREET LAMPYPS, 


Which are so constructed that neither putty nor oth terials i " hacki t of old 
ie; veh Sogpentty 4 putty nor other ma’ are required to secure the glass. No hacking out of o 
experienced 






a the frames, A new pane of glass can be inserted in two or three minutes by any 
person, the glass being secured by a hinged flap and turn button. 
PRICE, with Opaline Reflecting Top, 12s.; with Fluted Glass Top, 10s, 6d. 
Also made HXTRA STOUT recommended for its durability. 
D. HULETT’S IMPROVED SERVICE CLEANSER, 
By the use of which stoppages in service and other pipes are freed from naphthaline and 
other obstructions in a few minutes. PRICE 73s. net. 


: HULETT’S PATENT MERCURIAL REGULATOR, 
For inserting in mains, to prevent the excess of pressure in high ground, or other elevated 
positions, —~s 
th ie Psd Ppt WET AND DRY ema ye sia 
Makers o inds of Pressure-Gauges, Gaseliers, and every ki 
of Gas-Fittings for the Trade. 
GAS HEATING AND COOKING sTOVES. 


55 and 56, HIGH HOLBORN, LONDON. 
















the Inte Wiexzaw Bovomron Kiwe (at the office of Clayton and Co., 17, Bouverie Street, Fleet Street), nd 
by him at No. 11, Bolt Court, Fleet Street, in the City of London. —Tuesday, May 6, 1879. 
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